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Traumatic Tissue Injury and... 


A chronic ulcer of the foot 


Healing obtained when enzymati 
showing exposed tendons and joints 


therapy eliminated necrotic débr 


STREPTOKINASE STREPTODORNASE 


ede 


VARIDASE represents mastery of a new and difficult technique for the production of these 
sensitive enzyme products. Relative nontoxicity and stability were essential and these 
were finally achieved by a Lederle research team. 

Traumatic tissue injury, as in gunshot and similar wounds, involves laceration, contusion, 
and frequently avulsion. Such wounds, because of tissue destruction, frequently become 
necrotic and invaded by parasitic and saprophytic bacteria. VARIDASE, applied locally, 
permits rapid clearing up of the wound area, with the result that antibiotics may then 
exert their full effects and surgical closure may be undertaken in due course. 


Other Indications 


Hemothorax—to dissolve the fibrinous exudate and facilitate easy aspiration. 


Empyema—to liquefy purulent or fibrinous deposits whether of postpneumonic, pyogenic or 
tuberculous origin; and to permit complete removal of the resulting serous fluid. 


Chronic Suppuration—to remove necrotic debris, stimulate growth of healthy tissues and bring 
rapid healing in osteomyelitis, draining sinuses, necrotic ulcers, suppurative tuberculous 
adenitis, infected burns, decubitus, sinusitis, and chronic suppurative arthritis. 
*Reg. U. S. Pat. Off. 

Vial of streptokinase 100,000 units and streptodornase 25,000 units. 


LEDERLE LABORATORIES DIVISION 4¢#/c1v Ganamid courasy 30 Rockefeller Plaza, New York 20, N. Y. 
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“Higher 
incidence of 
dense 
gallbladder 
shadows... 

a significant 
reduction 

in the 
number of 


side effects.’’? 


Jelepaque? 


Brand of JODOPANOIC ACID 


“Telepaque produced approximately 35 per cent greater Telepaque is 3-(3-amino-2,4,6-triiodophenyl)-2- 


opacification of the gallbladder than iodoalphionic acid. cont 
iodine in organic combination. Recommended 


This, we believe, constitutes an improvement of con- dose: 3 Gm. (6 tablets). Optimum shadow 
siderable significance .. . 40 per cent fewer patients re- occurs 12 to 15 hours after administration. 


quired a second dose of the opaque medium .. . a very SUPPLIED 
in 0.5 Gm. tablets — envelopes of 6 tablets. 


real improvement... . Among 100 patients who received 


the compound, none experienced emesis, only a few were 
nauseated (mostly of a very slight nature), and the great New York 18, N.Y. Winosor, Onr. 


oe - 1. Dunne, E.F., Jensen, E.H., and Hughes, C.R.: Cleveland 
majority had no symptoms of any kind whatsoever.” 2 Clin. Quart, 18.98, Apr., 1951. oo 
2. Morgan, R.H., and Stewart, H.B.:Radiology, 58:231, Feb., 1952. 


Telepaque, trademark reg. U. S. Pat. Off., brand of iodopanoic acid (3-[3-amino-2,4,6-triiodophenyl]-2 thylpropanoic acid) 
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Editorial 


MaAxILLOFACIAL SuRGERY. . . . . . Casper M. Epsteen and Reed O. Dingman 


Symposium on Maxillofacial Surgery 


TREATMENT OF Burns OF THE Eyes. . . . . . . ~~. :~Derrick Vail 
Burnsor THE Nose . ...... . . Joseph G. Kostrubala 
BurnsorTHE MoutH. ......... . . . .Lowis W. Schultz 
PROBLEM OF THE FRACTURED . William Harrigan 
Bone TRANSPLANTING TO THE MANDIBLE . . . . =~. Waraztad H. Kazanjian 


VASCULAR Tumors OF HEAD AND Neck... W. Hendrick 


Parotip GLAND TUMORS AND THEIR SURGICAL MANAGEMENT . . 
Raymond W. McNealy and John W. McCallister 


Original Articles 


SURGERY FOR INGUINAL HERNIAS IN INFANCY AND . . ~=Carl J. Heifetz 


A general consideration of inguinal hernias in infancy and childhood. A detailed description of the technic of a 
simple, safe and effective herniotomy on infants is given. Also, a detailed analysis of sixty-seven infants and chil- 
dren with seventy-five inguinal hernias is presented. 
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INCREASED CARBOHYDRATE ALIMENTATION 


10% raver ® SOLUTIONS 


(INVERT SUGAR) 


e for twice the calories of 5% dextrose 
© in equal infusion time 
e with no increase in fluid volume 


With 10% Travert solutions, a patient’s carbohydrate needs can be 
more nearly satisfied within a reasonable time 
with no increase in fluid volume or vein damage. 
Travert solutions are sterile, crystal clear, colorless, non-pyrogenic and non-antigenic. 
They are prepared by the hydrolysis of cane sugar and are composed of 
equal parts of p-glucose (dextrose) and p-fructose (levulose). 
Travert solutions are available in water or saline in 150 cc., 500 cc., 1000 cc. sizes. 
For the treatment of potassium deficiency, 10% Travert solutions 
with 0.3% potassium chloride are also available in 1000 cc. containers. 

Travert is a trademark of BAXTER LABORATORIES, INC. 


products of 


BAXTER LABORATORIES, INC. 


Morton Grove, Illinois * Cleveland, Mississippi 
DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES + EVANSTON, ILLINOIS 
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CANCER OF THE Rectum DIAGNOsED By SponGE Biopsy . . ._ .Sidney A. Gladstone 


Because of the simplicity of its technic and the reliability of its results, sponge biopsy is offered as a method for the 
diagnosis of cancer in ulcerating lesions of the rectum and rectosigmoid. 


Cure or Brapper Fisturas . . . . . . . +. A. Bourgeois 


A report of the successful management of four patients with vesical fistulas of surgical or obstetric origin. 


FRACTURES ABOUT THE ANKLE JoInT Francis J. Cox and William W. Laxson 


A résumé of sprains and fractures about the ankle joint, with diagnosis, treatment (including surgical procedures) 
and aftercare. 


PERSISTENT OMPHALOMESENTERIC Duct. INCIDENCE RELATIVE TO MEcKEL’s DivERTICULUM 


Kent L. Brown and Donald M. Glover 


Report of four caszs of persistent omphalomesenteric duct, a rare condition, there having been but 144 previously 
recorded in the literature. 


Pre’ AND PosTOPERATIVE CARE FOR ANORECTAL PaTHOLocic ConpiTions . F. H. Murray 


The author presents the pre- and postoperative care of patients with anorectal pathologic conditions. 


De QuervaAin’s TENDOVAGINITIS . . . . . . J.D. Piver and R. Beverly Raney 


Presentation of a short historical review of De Quervain’s tendovaginitis with a discussion of the anatomy, etiology, 
pathology and surgical treatment. Results in four cases. 


Modern Operative Technics 


TECHNIC FOR LUMBAR SYMPATHETIC GANGLIONECTOMY . . . . John L. Madden 


A discussion of the anatomy of the lumbar sympathetic trunks, and the technic employed in the performance of 


lumbar sympathetic ganglionectomy—based on the experiences obtained in operating upon 142 patients, doing 225 
procedures. 


Contents Continued on Page 7 
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Choice for 


Aqueous Procaine Penicillin Therapy 


Crysticillin 
Squibb 300,000 Units Procaine Penicillin G for Aqueous Injection 


Crysticillin Suspension 
Squibb 300,000 Units Procaine Penicillin G in Aqueous Suspension 


Crysticillin Suspension Unimatic 


Squibb 300,000 Units Procaine Penicillin G in Aqueous Suspension 
in the new, Sterile Unimatic Disposable Unit— Ready for Injection 


Crysticillin Fortified 


Squibb 300,000 Units Procaine Penicillin G and 100,000 Units Buf- 
fered Crystalline Potassium Penicillin G for Aqueous Injection 


Crysticillin Fortified Duomatic 


Squibb 300,000 Units Procaine Penicillin G and 100,000 Units 
Buffered Crystalline Potassium Penicillin G in a Sterile, Two- 
Compartment Disposable Unit— Ready for Injection 


SQUIBB 


“CRYSTICILLIN’ (REG. U. S. PAT. OFF.) AND ‘UNIMATIC’ AND ‘DUOMATIC’ ARE TRADEMARKS OF E.R. SQUIBB & SONS 
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Case Reports 


George J. Curry and Sydney N. Lyttle 
A case report of a young woman who crashed in her airplane 150 feet to earth. She sustained twenty-one different 


injuries and was admitted to the hospital in extremis. The reader will be impressed with the scientific handling 
of this patient, who recovered. 


PtasMA Cett MastTiTis ...... . . . . « Lazarus Manoil 


A review of the etiology and pathology of plasma cell mastitis is presented, with a reported case. 


LarGe CA tciFieD DiIveRTICULAR ABSCESS OF SIGMOID 
Lee Rademaker and Capt. Earl L. Royer 


A case that illustrates the calcification of an abscess caused by partial perforation of a sigmoid diverticulum. 


New Instrument 


ANCHORED MECHANICAL RetRAcTOR David P. Smith 


Advertising Index on 3rd Cover 


Change of address must reach us one month preceding month of issue. 
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rope off 
half the street 


. . . to accommodate all the patients who represent each of the 


many conditions for which short-acting NEMBUTAL is effective 


How MANY of short-acting NEMBUTAL’S 44 uses have 
you tried? 

To many a patient with insomnia, for example, a good 
night’s sleep may depend on no more than one 
50-mg. (%-gr.) capsule of NEMBUTAL Sodium. 

Note the dosage: only about half that required by 

many other barbiturates. It’s enough to erase 
anxiety and ease the patient into refreshing 
sleep—yet so small there’s rarely cumu- 
lative effect or barbiturate hangover. 

If you'd like details on how adjusted 

doses of short-acting NEMBUTAL can 
achieve any desired degree of cere- 
bral depression—from mild seda- 
tion to deep hypnosis—write for 
your copy of ‘44 Clinical 

Uses for NEMBUTAL.”’ Just 


® 
address a catd to Abbott 

Laboratories, North em uta 
Chicago, 1 p p 


Illinois. (PENTOBARBITAL, ABBOTT) 


In equal oral doses, no other 


BRIEFER, MORE PROFOUND 
EFFECT than... 


barbiturate combines QUICKER, / 


OF NemButat's 
CLINICAL USES 


SEDATIVE Cardiovascular 

Hypertension 

Coronary disease 

Angina 

Decompensation 

Peripheral vascular disease 

Endocrine Disturbances 

Hyperthyroidism 

Menopause 

Nausea and Vomiting 

Functional or organic disease 
(acute gastrointestinal 
and emotional) 

X-ray sickness 

Pregnancy 

Motion sickness 

Gastrointestinal Disorders 

Cardiospasm 

Pylorospasm 

Spasm of biliary tract 

Spasm of colon 

Peptic ulcer 

Colitis 

Biliary dyskinesia 

Allergic Disorders 

Irritability 

To combat stimulation of 
ephedrine alone, etc. 

Irritability Associated 

With Infections 

Restlessness and 

Irritability With Pain 


Central Nervous System 
Paralysis agitons 
Choreo 

Hysteria 

Delirium tremens 
Mania 

Anticonvulsant 
Traumatic 

Tetanus 

Strychnine 

Eclampsio 

Status epilepticus 
Anesthesia 

HYPNOTIC 

Induction of Sleep 
OBSTETRICAL 

Nausea and Vomiting 
Eclampsia 

Amnesia 

SURGICAL 
Preoperative Sedation 
Basal Anesthesia 
Postoperative Sedation 
PEDIATRIC Sedation for: 


Special examinations 

Blood transfusions 

Administration of parenteral fluids 
Electroencephalography 

Minor surgery 


Preoperative Sedation 


FOR INSOMNIA \ 
AND SIMPLE 
SEDATION 


try the 50 mg. (%-gr.) 
NEMBUTAL Sodium Capsule 


8 
BAR 
WU 
aye. 
, 
| You'd have to 
| 


reports on the new contraceptive gel 
used without a diaphragm 


4 clinical report 434 patients 
“A study was undertaken of 634 women who ysed new tyPe contracePrve gel-aione 
having spermicidal characteristics: careful follow-¥P was made of the entire 
series- all, 14 failures occurred in A046 exposure: giving a pregnancy 
: rate of A. This figure is gubstantiall¥ less than pregnancy rates reported from other series 
4 using jelly-alon®: suppositories and combinations: 
| 4 is COSY instruct the patient an the of PRECEPTIN {vaginal gell, and pecause of 
4 this simplicity of vse: more reguiarity and petter results can be expected 2 
| 4 
cone 10 
| onclusions 
| 4 “There were > pregnancies in the series of women ysing PRECEPTIN {vaginel gell, six 
4 months oF more, effectivenes® of 97-7 Pe cent." 
; 4 clinical survey summary of reports from 51 urban and rural areas 
» Analysis of clinical histories of 3279 patients who ysed pRECEPTIN yaginol gel yndet the 
: 4 direction of their physicians showed only 25 pregnancies _ 99.2 pet cent received 
4 complete protection: Incidence of irritation was only 0.6 pet cent. 
ir is cleo pRECEPTIN yaginal gel's combination of simplicity and dependabilit 
4 makes for extremely high contraceptive effectivenes* 
| for camples om 
4 without gvanc® 
gecertin 9° py Orne 
grorle> 
certin yoo gel conroin® ® 
perience opuiation proviem® ond Att 5. { 
4 Annis of ap 1 
seY 
| couric! corporation’ 
4 ewnite it. 
4 ortho pharme Creme: ond Ortho 
q at 


for more 


TRADE MARK REG 


_ 
Niderital 


CAUTION 10 BE DISPENSED 
Om THE PRESCRIPTION 


pyridoxine 


pentobarbital 
sodium 


benzocaine 
di-methionine 


nicotinamide 


nausea O nd 
vomiting.... 


Nidexital 


sutter 


Capsules 
comfortable pregnancy 


NIDOXITAL Capsules control nausea and vomiting of pregnancy 
within hours in 96 per cent of patients.” Because early control is 
important both for the comfort of the patient and for the 
prevention of hyperemesis gravidarum, NIDOXITAL therapy should 


be instituted at the first sign of gastric discomfort. 


NIDOXITAL Capsules simultaneously combat causative factors — 


local, central, metabolic — of nausea and Vomiting with 5 agents: 


specifically relieves a large percentage of patients; 


improves protein metabolism; maintains nerve function. 


selectively raises the threshold of the vomiting center; 
reduces central excitability. 


exerts local anesthetic action on the gastric mucosa. 
protects liver function; helps detoxify metabolites 


modifies excessive peristalsis. 


dosage: 


One capsule 30-45 minutes before each meal. For the interest of economy, original 

prescriptions should ordinarily specify 12 capsules, since this quantity is often suffi- 

cient for complete control. 

NIDOXITAL is available in bottles of 24 and 100 capsules, each capsule containing 

pyridoxine hydrochloride 50 mg.; dl-methionine 100 mg.; nicotinamide 25 mg.; ben- 

zocaine 100 mg.; and pentobarbital sodium 15 mg. 

1. Delee, J. B., and Greenhill, J. P.: Principles and Practices of Obstetrics, ed. 9, Philadelphia, 
Saunders, 1947, p. 319. 

2. Hurbutt, F. R.: Am. J. Obst. & Gynec. 59:458, 1950. 


Ortho Pharmaceutical Corporation: Raritan, N. J. 
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more rapid relief of pain 
WITH THE motorized intermittent 


tractolator’ 


WHEN CERVICAL TRACTION IS INDICATED 


Pain in the Shoulder, Neck, and, Arm; 
Brachial Plexus pain due to: 
e Herniated Cervical Disc 
e Osteoarthritis of the Cervical Spine 
e Narrowed Intervertebral Foramen 


e Other Conditions in Which Cervical 
Traction is Indicated 


With the Motorized Intermittent 
Tractolator, it is now possible 
for the physician to supervise 
administration of a carefully 
graduated, smooth traction 
force with pulls up to 50 pounds 
... safely, precisely and 


“Some patients who had previously received 5 to 8 
pounds of constant traction without relief obtained 
rapid relief when 25 to 50 pounds of force were ap- 
plied .. . Constant inadequate traction will not provide 
relief of pain; whereas adequate traction, even though 
applied intermittently, will often provide relief." 


Intermittent Traction for Herniated Discs —by Bernard 
Judovich, M.D., Golda R. Nobel, M.D. Medical Times, 
Jan. 1952; Pain Syndromes—Bernard Judovich, Wil- 
liam Bates. F. A. Davis Co., Philadelphia, 4th edition 
(in press) 1952. 


Suitable for Hospital 
or Office Therapy 


e Comfortable 
e Sturdy 
e Automatic 


The Motorized Intermittent Tractolator 
is now in daily use in physicians’ offices 
and hospitals. It is a dignified, hand- 
some addition to your professional equip- 
ment, designed in consultation with the 
medical profession. Duration and amount 
of pull are automatic, once set for treat- 
ment. The apparatus is easily adjusted 
to the individual patient. Complete, 
simple instructions are provided with 
each Tractolator. 


automatically .. . affording 
relief of pain often 
unobtainable through 
other techniques. 


The Motorized Intermittent Tractolator is 
also available as a bed apparatus for 
cervical and lumbar traction. Details on 


request. 


WRITE FOR INFORMATION, 
CASE HISTORIES, LITERATURE 


Louis Yellin, Ine. 
Surgical & Orthopaedic Appliances 


*Patent Pending 


251 South 17th Street 
Medical Tower Building 
Philadelphia 34, Pa 
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Steady suction applied at A 
draws accumulated liquid and 
gas into the outer tube and 
simultaneously sucks atmos- 
pheric air into the inner (poly- 
ethylene) tube through the 
minute opening in B. 


The small, continuous intake of 
air prevents the creation of a 
vacuum and thus prevents col- 
lapsing of the intestine around 
the tube and the resultant ob- 
struction of the drainage holes 
by in-drawn mucosa. 


first! 
The DEVINE TUBE 


for decompression 
in intestinal obstruction 


This new double-lumen, air-vent tube overcomes the problem 
of vacuum mucosal obstruction! and permits rapid, constant 
drainage—as much as 6000 cc. within 24 hours.? 


It may also be used as a vacuum-free, intralumen sump tube 
by switching the suction to the air-vent(B). Price, $9.75 each.* 


A modification of this model, without the mercury-weighted 
tip, is also available for rapid and complete evacuation of 
stomach contents.’ Price upon application. 


For Use with The Devine Tube 


The sturdy little Pilling Gastric Suction 
Pump. Will evacuate 3000 ce. of air per 
minute on house current. Can be run 
continuously for days and won’t burn out. 
AC only. $59.00 each.* 


Order Direct From 


GEORGE & SON CO. 


3451 WALNUT STREET, PHILADELPHIA 


1. Devine, J. W., and others: Virginia M. Monthly 79:17 (Jan.) 1952 
2. Devine, J. W., Jr.: J.A.M.A. 148:115 (Jan. 12) 1952 
3. Devine, J. W., Jr., and Morrison, R. L.: Am. J. Surg. 83:396 (Mar.) 1952 


* Prices subject to change without notice. 
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THROMBIN TOPICAL 


A solution containing 1,000 units of THROMBIN TOPICAL per cc. 
will clot an equal volume of human blood in less than one second, 
or ten times this volume in three seconds. 


Local application of THROMBIN TOPICAL produces hemostasis 
almost instantaneously, for this highly purified blood derivative 
acts directly on the fibrinogen to form a firm, adherent, natural 
clot. Whether you spray, flood or dust it onto affected surfaces, 
THROMBIN TOPICAL will help you to control capillary bleeding 
wherever found. 


THROMBIN TOPICAL (bovine origin) is supplied in vials contain- 
ing 5,000 N.I.H. units each, with a 5-cc. vial of sterile isotonic saline 
diluent. Also available in a package containing three vials of 
THROMBIN TOPICAL (1,000 N.I.H. units each) and one 6-cc. vial 
of diluent. Solutions of the product should never be injected. 
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‘Right Angled Bowel Clasp 


By Harold R. Fehland, M.D. FOR SURGERY 


Wausau, Wisconsin 3 Za DEEP IN THE PELVIS 


STAINLESS STEEL 


A new clamp especially helpful for surgery deep in the 
pelvis, or places where space is limited and the bowel cannot 
be mobilized sufficiently or is too short to be brought to the 
surface for anastomosis. Long handles permit the clamps to 
be brought into apposition by the assistant, allowing the 
surgeon ample room in which to make the anastomosis. 
Rubber tubing is used over the jaws on the side of the bowel 
to be anastomosed: the clamp blades provide enough tension 
so that, with ordinary care, the bowel does not slip out; yet 
circulation is not impaired, as evidenced by bleeding when 
the clamp is removed. Each, $22.50 


A New Colastomy Clamp 


By Claude J. Hunt, M.D. Ss APPLICABLE TO 
Kansas City, Missouri XQ CECUM OR COLON 


STAINLESS STEEL 


In a technique that reduces the mortality of surgical decom- 
pression of acute colon obstruction (for which resection is 
subsequently contemplated) to a near minimum, the Hunt 
clamp exteriorizes only a small segment of bowel, gives an 
adequate vent for gas and prevents redistention. The 
procedure is aseptic and extra-peritoneal: the bowel is not 
opened until the abdomen is completely closed, and no : 
contamination can spill into the abdominal cavity. Each, $18.50 


Both Instruments Described in Detail in ARMAMENTARIUM, Number 1— 
Yours Free Upon Request. 


and Company 


330 S. HONORE STREET CHICAGO 12, ILLINOIS 


= 


TM 


Cer-O-Cillin 


FEATURES 


Pilot Light — Intermittent ‘On 
and Off’’— Constant Visual 
Performance Check. 


Performs Efficiently During 
Prolonged Continuous Use. 


Range of Suction and 
Pressure Minutely 
Controlled. 


Suction 
Calibrated 
from 50 

to 250 

cm. Water. 


Motor Unit 
Automatically 
Ventilated. 


Noiseless— 
Vibrationless. 


Sklar Ivory- 
Baked Enamel 
Finish—Attractive 
in Appearance. 


Gallon Size 

Suction Bottle— 

32 Ounce Irrigating 
Bottle—Trap Bottle. 


Mobile— 
Stand Mounted on Casters. 


No Maintenance or Lubrication 
Required. 


TWO YEAR GUARANTEE 


| supply distributors. 


LONG ISLAND CITY, N. Y. 


| fine’ 


PRODUCT 
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“Conducive to normal repair 


Ointment 


Chlorestum and 


Solution (plain) 


“Without reservation it may be stated that CHLORESIUM . . . was 
soothing, non-toxic, and an active agent in restoring affected tissues 
to a state conducive to normal repair... .”' 


A growing volume of published reports confirms the efficacy of 
CHLORESIUM OINTMENT and So.uTIon (Plain) in the topical therapy 


of resistant lesions. Here are a few comments from recent investigations: 


Ba an extensive crush injury of the hand provides “...an 
) instance of effective healing under CuLoresiUM therapy, follow- 


ing an apparent failure to respond to skin grafting.’ 


a pilonidal cyst wound —unhealed four months after excision 
of the cyst with exteriorization— showed ‘ ‘complete healing... after 
use of the chlorophyll [CHLoresium] ointment for twelve days.” 


a compound, comminuted fracture of the femur 
was prepared for skin grafting with CHLoREsIUM OINTMENT. 
Results obtained were “excellent.’” 


CHLORESIUM OINTMENT —}.ounce and 4-ounce tubes 
CHLORESIUM SOLUTION (Plain)~2-ounce and 8-ounce bottles 


CHLORESIUM OINTMENT and SOLUTION (Plain) - Lowry, K. F: The Management of Resistant, Non-Healing 
in Lesions: A Report of Three Cases, Postgrad. Med., 
contain water-soluble derivatives of chlorophyll be 


a’’as standardized in N.N.R. These derivatives, con- 2. Delayed He Healing i in Pilonidal Cyst Wounds, 
ournal Lancet, 
centrated and highly purified, provide the optimum 3. Combes, F.C., “coming a and Kern, A.B.: Chloro- 


? phyll — Its Use T 1 Th 
therapeutic benefits obtainable from chlorophyll. Med., to be published a 


RYSTAN COMPANY, INC Mount Vernon, N.Y. <ystan 
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bowel sterilization: 


“Terramycin...had a pronounced effect on 
the bacterial flora of the healthy and 
diseased bowel of man....Its effectiveness 
as an antimicrobial agent in the 
preparation of patients for surgical 
measures on the bowel appeared unexcelled.” 


DiCaprio, J. M., and Rantz, L. A.: Arch. Int. Med. 
86 :649 (Nov.) 1950. 


ANTIBIOTIC DIVISION Pfizer 


Terramycin is also indicated in a wide range of 
| 

GRAM-POSITIVE BACTERIAL INFECTIONS 
Lobar pneumonia * Mixed bacterial pneumonias 
Bacteremia and septicemia 
Acute follicular tonsillitis 
Septic sore throat + Pharyngitis 
Acute and chronic otitis media 
Acute bronchitis * Laryngotracheitis 
Tracheobronchitis * Sinusitis 
Chronic bronchiectasis 
Pulmonary infections associated 
with pancreatic insufficiency 
Scarlet fever * Urinary tract infections 
Acute and subacute purulent conjunctivitis 

~ Acute catarrhal conjunctivitis 


‘Chronic blepharoconjunctivitis 


J not involving the meibomian gland 
Abscesses * Cellulitis 
Furunculosis * Impetigo 
Infections secondary to Acne vulgaris 


Erysipelas Peritonitis 


(GRAM-NEGATIVE BACTERIAL INFECTIONS 
Gonorrhea * Brucellosis 
Bacteremia and septicemia 
Friedlinder’s pneumonia 
Mixed bacterial pneumonias 
Pertussis * Diffuse bronchopneumonia 
Post-partum endometritis * Granuloma inguinale 
Dysentery * Urinary tract infections 
Respiratory tract infections 
ELIXIR Cellulitis + Peritonitis Tularemia 
ORAL DROPS 


Available as 


CAPSULES 


SPIROCHETAL INFECTIONS 
INTRAVENOUS Syphilis * Yaws * Vincent’s infection 


OPHTHALMIC 


RICKETTSIAL INFECTIONS 
OINTMENT 


Epidemic typhus * Murine typhus 
Scrub typhus « Rickettsialpox 
Q fever * Rocky Mountain spotted fever 


OPHTHALMIC 
SOLUTION 


INFECTIONS 
Primary atypical pneumonia (virus pneumonia) 
Lymphogranuloma venereum * Trachoma 
PROTOZOAL INFECTIONS 


Amebiasis 


CHAS. PFIZER & CO., INC., Brooklyn 6, N. Y. 
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WYDASE IN OFFICE PRACTICE 


Part of a series on its everyday uses 


Reduction of Simple Fractures 
In the reduction of simple fractures, Wydase added 
to a local anesthetic solution*: 
1. Hastens onset of anesthesia 


2. Promotes wide diffusion of injected 
anesthetic 


3. Reduces swelling, thus permitting 
snug-fitting cast 


Supplied: Vials of 150 and 1500 turbidity-reducing 
(TR) units. 


*150 TR units when added to 25 cc. of anesthetic usually suffices. See package 
circular. 


Lyophilized 


SWYDASE 


Hyaluronidase Wyeth 


Wyeth Incorporated e Philadelphia 2, Pa. 
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The Shampaine $-1502 
Major Operating Table 


1 
S lampaine 


The only major operating table with: 
@ All controls outside the sterile field, at head-end 
@ Controls never obscured by drapes 


@ And the armboard does not block access to controls 


Compare! 


Shampaine Company, Dept. P-5 
_ 1920 South Jefferson Avenue, 
| St. Louis 4, Missouri 


Please send me complete information about the 
| Shampaine S-1502 Major Operating Table. 


Name of my deal 


ha No obligation, of course. 


NAME 


ADDRESS 


| City ZONE STATE 
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Write for further information and give name of your dealer 
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for fractures of all long bones! 


PeRUSH 


MEDULLARY PIN 


V SIMPLIFIED TECHNIQUE ... 


V NO SPECIAL INSTRUMENTS 


V PHYSIOLOGIC--EARLY FUNCTION 


Vv CASTS RARELY NEEDED ... 


Kadius, Ulna, ankle Small bones, 

region, neck of hu- clavicle, jaw, 

merus, humeral metacarpals, 

Humerus, Tibia, condyles, condyles humeral con- 
Femur of femur and tibia dyles, etc. 


RACK FOUR: 3/32 inch 
diameter, lengths 1 to 4 
inches, 13 pins to the rack. 
Price by rack $2.00 per pin 


RACK THREE: 1/8 inch 
diameter, lengths 4 to 10 
inches, 13 pins to the rack. 
Price by rack $4.00 per pin 


RACK TWO: 3/16 inch diam- 
eter, lengths 8 to 14 inches, 9 
ins to the rack. 

rice by rack..... $6.00 per pin 


RACK ONE: _ 1/4 inch diameter, NOTE: All authentic Rush Pins bear the trademark BERIVON.® 
lengths 11 to 17 inches, 9 pins to the 
men Price by rack..... $7.50 per pin PATENTED 


Manufactured Exclusively By .. . 


WRITE FOR INFORMATION 


FOR IMMEDIATE DELIVERY 


WIRE OR PHONE MERIDIAN, MISSISSIPPI 
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FOR SATURATION DOSAGE 
with Economy 


in 
each 


capsule 


Allbee|\with 


250 mg. vitamin C 


plus 
15 mg. thiamine 


10 mg. riboflavin 


10 mg. Ca pantothenate 


50 mg. nicotinamide 


*...the highest strength 
of ascorbic acid 
available today ina 


multi-vitamin capsule. 


A. H. ROBINS COMPANY, INC. ¢ RICHMOND 20, VIRGINIA 
Ethical Pharmaceuticals of Merit since 1878 
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THE LOAD! 


. ANOTHER EXCLUSIVE CASTLE 


THERMATIC CONTROL 


in its most advanced stage of mechanical develop- 
ment (Sterilock), establishes a new high in 
patient-safety. It mechanically impounds the load 
from the instant the safety door is secured, and 
throughout the entire progressive phases of steri- 
lization. 


This engineering achievement will virtually eliminate all possi- 
bility of tampering or human error, as the control clock key 
can remain in constant possession of one responsible indi- 
vidual. 


This functioning is in conjunction with the exclusive Ther- 
matic automatic recycling mechanism, and the guaranteed 
sterility of each and every load thereby becomes a simple mat- 
ter of routine, attention-free mechanics. 


Get The Facts—Write today for literature de- 
scribing advantages—economies—safety high- 
lights. 


WILMOT CASTLE COMPANY 
1185 University Ave. Rochester 7, N. Y. 


May be installed for REMOTE CONTROL operation. 


STERILIZERS AND LIGHTS 
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OPERATES MANUALLY in event of power failure. 
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WHEN FOOD INTAKE 


LI 


When the post-surgical patient fails to consume adequate amounts of food 
supplying essential nutrients in proper amounts, clinical experience has demon- 
strated the supportive value of a dietary supplement providing substantial 
quantities of virtually all needed nutrients—protein, vitamins, minerals, car- 
bohydrate, and fat. The choice of the supplement prescribed to a large extent 
can determine the efficacy of the supplemented diet, since over-all nutrient 
adequacy is the primary aim. 


It is apparent from the data shown below that Ovaltine in milk can serve 
well in markedly increasing the intake of virtually all known nutrients. Taken 
daily during convalescence from surgery when anorexia or stress intervenes in 
the ingestion of adequate amounts of other foods, Ovaltine in milk offers a 
means of preventing subclinical nutritional deficiencies which may seriously 
retard wound healing and the speedy recovery of the patient. 


Significant features of Ovaltine in milk for the surgical patient are its pleas- 
ing flavor, its blandness, and its easy digestibility. Patients have the choice of 
either Plain or Chocolate Flavored Ovaltine, both of which are similar in their 
wealth of nutrients. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


COBALT. 


*COPPER. 


*1ODINE. . 


*IRON... 


*Nutrients for which daily dietary allowances are recommended by the National Research Council. 


RIBOFLAVIN 
MANGANESE 4 mg. 


| Onltine | 


Three Servings of Ovaltine in Milk Recommended for 
Daily Use Provide the Following Amounts of Nutrients 


(Each serving made of % oz. of Ovaltine and 8 fl. oz of whole milk) 


MINERALS VITAMINS 


*PROTEIN (biologically complete) ... 32 Gm. 
*CARBOHYDRATE 65 Gm. 
. 30 Gm. 
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37 mg. 
0.03 me 
200 mg. 

0.05 mg 
i 6.7 mg. 

3.0 mg. 

1.2 mg. 

3200 1.U. 

420 1.U. 


To prevent or 


relreve 

GASTRIC RETENTION 
ABDOMINAL DISTENTION 
URINARY RETENTION... 


By reproducing the effects of parasympathetic 
stimulation, URECHOLINE® administered orally 
or subcutaneously, prevents or relieves the 
distressing symptoms of postoperative abdom- 
inal distention or gastric retention in a large 
percentage of patients. It also has proved ex- 


tremely useful in the prevention and/or relief 
of postoperative urinary retention and in the 
treatment of chronic or functional retention. 
Complete symptomatic relief has been pro- 
duced in selected cases of megacolon. 
Literature available on request. 


URECHOLINE CHLORIDE 


(Bethanechol Chloride Merck) 
(Brand of Urethane of B-Methylcholine Chloride) 


COUNCIL ACCEPTED 


MERCK & CO., Inc. 
Manufacturing Chemists 


RAHWAY, NEW JERSEY 


in Canada: MERCK & CO. Limited—Montreal 
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WHEN YOUR CHOICE IS SILK OR COTTON 


high tensile strength permits the use of finer-gauge sutures 


in virtually-every operative procedure. Available in 
Nore Capillary Silk, Cotton and Nylon, Ethicon textile 
sutures are easy to manipulate and tie 
economical to use — can DE 


re-autocilaved for future use 
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OPERATIVE CONVENIENCE 


Tor the Chuegeon.. 


ATRALOC provides outstanding conveniences: 


e minimal tissue trauma — 
needle carries single strand 


e improved points and constant sharpness 


elonger, more useful flat area — 
needle won't turn in holder 


esaves time of needle threading 
e eliminates unthreading during operation 


ATRALOC effects appreciable economies: 


e minimizes needle inventories — 
fewer sizes and varieties needed 


@ saves nurse hours 
e simplifies replacement problems 


e eliminates needle preparation 
(cleaning, washing, sharpening) 


SPECIAL ADVANTAGES OF ATRALOC SEAMLESS NEEDLES 


ATRALOC Seamless Needles are needles of choice for general closure, ETH z Cc oO ie 


obstetrics, gynecology and most procedures where catgut is indicated. They SUTURE LABORATORIES 


have a single temper throughout — optimal flexibility and uniform strength INCORPORATED 
without soft spots or brittleness. 


SUTURE LABORATORIES AT NEW BRUNSWICK, N.J.; CHICAGO, ILL.; SACO PAULO, BRAZIL; BYONEY, AUSTRALIA; EDINBURGH, SCOTLAND 
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PENALEV® Soluble Tablets of crystalline potassium penicillin-G are free from 
excipients or binders; dissolve promptly in liquids—particularly useful for 
administration to infants during regular bottle feedings. Also simplify prep- 
aration of solutions for aerosol therapy. 50,000 units—vials of 12, boxes of 
24 (in foil strips), and bottles of 100. 100,000 units—vials of 12 and bottles 
of 100. 250,000 units—vials of 12. Sharp & Dohme, Philadelphia 1, Pennsylvania. 
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SHARP 


Reasons for the clinical effectiveness of 
Furacin® include: a wide antibacterial 


Outs tandin “4 spectrum, including many gram-negative and 


gram-positive organisms — effectiveness in 
the presence of wound exudates — lack of 


. cytotoxicity: no interference with healing or 
results phagocytosis — water-miscible vehicles which 
dissolve in exudates — low incidence of 


with sensitization: less than 5% — ability to 
minimize malodor of infected lesions — 
stability. 


F- UVACUN Furacin preparations contain Furacin 0.2% 
brand of nitrofurazone N.N.R. dissolved 
in water-miscible vehicles. 


for example: 


IN TRAUMATIC INJURY 


Injury 15 years previously, of the right 
leg of a man 45 years old, had 
never healed. 


There was extensive superficial ulceration 
and profuse purulent discharge with 

P. aeruginosa (pyocyaneus), P. vulgaris, 
diphtheroids, Streptococcus pyogenes, 
Micrococcus pyogenes albus. 

See I above. 


December 4. Furacin Soluble Dressing 
was applied twice daily with gauze 
covering. Discharge soon decreased and AUSE sewsirizaTioN © 
granulations were filling in. Fibrous tissue © OISCONTINUT 
was curetted and the lesion skin-grafted. ON FoR ANS ON 
Furacin Soluble Dressing was continued. 

There was a favorable percentage of “take.” 


January 7. Patient discharged. (2) 


FURAZONE?) 
N. a ware® 


Onty ey on on ™ 


Literature on request 


CIM Inc 


NORWICH, NEW YOR K 


NITROFURANS 


A unique class of 
antimicrobials 


FURACIN SOLUBLE DRESSING © FURACIN SOLUTION @ FURACIN ANHYDROUS EAR SOLUTION 
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No. 522 DRILL 

New Gear principle... . 
Smooth Operation. Positive 
Lock on shaft. Natural 
Hand Grip. 


No. 443 
Charnley 
Clamp 


Simple Design permits 
positive opposition of 
Joint—Locks at de- 
sired position. 


No. 477 
Driver-Extractor. 
Positive Holding. 
Grips blade plate 
rigidly. No need 
for driver hole 
in blade plate. 

No. 603 Does not loosen un- 
Hansen-Street Intra der hammer blows. 
medullary Pins and 
Instruments. Made of 
SMo steel properly hardened. 


Lummev ZIMMER MFG. CO. WARSAW, INDIANA 


MANUFACTURING CO., WARSAW, IND. 


~ LOOK FOR THE TRADEMARK © | 
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ANACAP 


& 


>) ways better than ever before 
e 


1 Greater tensile strength: One of the strongest silks 
ever created — smaller diameter sizes can be used every- 
where to minimize trauma and foreign body reaction. 


Withstands repeated sterilization: New Anacap Silk 
can be boiled or autoclaved six separate times without ap- 
preciable change in either strength or texture. In laboratory 
tests almost the full original strength is maintained even 
after 23% hours of boiling. 


Easier to handle: Firmer, not limp, Anacap Silk speeds 
operative technic. Braided by a new method that minimizes 
“splintering” and “whiskering” it passes readily through 
tissues. The ease of handling Anacap makes it a “new ex- 
perience” in silk suturing. 


Absolute non-capillarity: Having no wick-like action, 
new Anacap Silk is resistant to body fluids and will not 
spread an early localized infection if it occurs. 


5 Doubly economical: Low in original purchase price, 
new Anacap Silk is also low in individual suture cost be- 
cause of its long sterilization life. 


In sizes 6-0 to 5 on spools of 25 and 100 yards; sterile in 
tubes with and without D & G Atraumatic® needles attached. 


DAVIS & GECK, INC. 


57 Willoughby Street Brooklyn. 1, N. Y. 
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LIKE TURNING OFF A TAP 


Bleeding may be as easily controlled as the flow of glucose, plasma 
or other measures used to repair the damage of hemorrhage... if 
you use KOAGAMIN. Unlike vitamin K-— useful only where prolonged 
prothrombin time is a factor KOAGAMIN acts in minutes. In such 
cases, however, KOAGAMIN may be used in conjunction with vitamin 
K to achieve faster control. 


THERAPEUTICALLY 


Useful in many hemorrhagic conditions, and in blood dyscrasias. 


PREOPERATIVELY 


Seldom must the surgeon resort to heroic measures to stop excessive 
bleeding when KOAGAMIN is employed preoperatively. 


POSTOPERATIVELY 


To control secondary bléeding or severe hemorrhage, KOAGAMIN acts 
promptly .. . effectively. 


An aqueous solution of oxalic and malonic acids for parenteral use. 


In 10 cc. diaphragm-stoppered vials. Literature on request. mere 


. 4 Available Through Your Physician’s Supply House or Pharmacist 
Gil CHATHAM PHARMACEUTICALS, INC. 
\ MMH | NEWARK 2, NEW JERSEY, U.S.A. 


Distributed in Canada by FISHER & BURPE, LTD., Winnipeg, Manitoba 
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the Ants oF 


forerunners 
of the 
modern 
wound 


clip 
\(, 


Amazonian Indians used sauba ants to co-apt wounds— 
an ingenious and practical use of the fact that the ant’s 
fore and hind pinchers held tightly after the ant’s head 
had been removed. 

Propper Serature Wound Clips use the same principle 
but more scientifically. Their advantages are: 


@ minimal damage to skin edges 
@ easily adjustable after application 


®@ reinforcement of spur extensions provides greater 
strength at point of bending 


@ easy removal without cutting permits repeated use 
@ precision-made of inert 18% nickel silver 


@ exclusive Pore Sealed finish makes these clips as non- 
corrosive as gold or silver 


SERATURE 
‘spur’ WOUND CLIPS 


Samples available upon request. 


PROPPE MANUFACTURING COMPANY « INC. 


10-34 44th DRIVE, LONG ISLAND CITY 1, NEW YORK 


PJO-5 
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one 
million units 
can’t 
be wrong 
| 
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Remove risk of undertreatment. Use free-flowing, long-lasting injections of 
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DURACILLIN F.A. ONE MILLION 


(PROCAII? 


FFERED CRYSTALLINE ; 


PENICILLIN, LILLY) | 


i FOR AQUEOUS INJECTION 


| in waste-free ampoules 
Every drop—right down to the last potent, 
vital minim—flows smoothly into your syr- 
inge. This is because ‘Duracillin F.A.’ One 
Million is in a new type of ampoule whose 
interior surface is treated to resist any 
clinging, any waste.* Available now in 
either convenient individual-dose or eco- 
nomical ten-dose sizes. Simply add 0.7 cc. 
of diluent for each injection to provide: 


Crystalline Procaine Penicillin—G 


750,000 UNITS 
Buffered Penicillin—G, Crystalline-Sodium 250,000 UNITS 
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Total 1,000,000 UNITS 


*A pharmacologically inert 


silicone-compound coating on SY. 
glass which reduces adher- ily 


ence of fluids to a minimum. 


EL! LILLY AND COMPANY «+ INDIANAPOLIS 6, INDIANA, U.S.A 
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Editorial 


MAXILLOFACIAL SURGERY * 


URGERY with all its facets has become so 
S expansive that it is readily accepted by 
all members of the medical profession that 
the best interests of the patient, and greater 
advance in all special fields of surgical endeavor, 
are best served when men and women in surgery 
devote themselves to a particular facet. Some 
maintain there are too many specialties and the 
patient would be better served if some were 
combined. Perhaps the future will see such a 
movement take place. However, at the present 
time we can only pass judgment on the basis of 
what has gone before and our present status in 
surgery. We must also be cognizant of the fact 
that no individual in a surgical specialty can 
divorce his specialty from the patient as a 
whole. 

Although the problems in maxillofacial sur- 
gery are as old as the history of man, the recog- 
nition of this branch of surgical endeavor is 
relatively recent. A rather large group of doc- 
tors trained in both the fields of medicine and 
dentistry have taken a keen interest in the sur- 
gical problems of the maxillofacial area. These 
men by virtue of a specialized knowledge of the 
surgical problems of the face’and jaws are 
especially well qualified to treat pathologic and 
traumatic conditions of this region. The com- 
bined medical, surgical and dental experience 
of such an individual gives him an over-all per- 
spective of facial problems impossible to realize 
from the combined opinions of several indi- 
viduals trained in the separate fields. 


One might ask why this knowledge is neces- 
sary. Instead of going into a detailed explana- 
tion, a hypothetic case is presented in which a 
patient has been in a very severe accident in- 
volving the facial bones, with crushing and 
backward displacement of maxilla and with a 
bilateral mandibular fracture and severe dis- 
placement. Unless the surgeon who cares for 
this patient is cognizant of the methods of fixa- 
tion necessary for the correction of these in- 
juries, permanent deformity and disability 
might result. If a dentist is called in to con- 
struct fixation appliances, he is unfamiliar with 
the surgical problems of the patient and the 
surgeon is unfamiliar with the prosthetic and 
dental problems. As a result two individuals 
are attempting unsuccessfully to meet on a 
common ground. If the surgeon has the basic 
understanding of the total problem, the patient 
will receive much better care. When considered 
in this way one can well see the great advantage 
of such a trained individual. 

This is only one of the many problems in 
which the maxillofacial surgeon can give supe- 
rior service. In the field of neoplastic surgery 
prostheses often are necessary following sur- 
gery. The surgeon who performs the opera- 
tion is the one best acquainted with the require- 
ments of the prosthetic appliance. In cleft 
palate surgery the operator must have an 
understanding of development of the jaws and 
of rehabilitation from an orthodontic and pros- 
thetic standpoint, to say nothing of the other 


* This editorial introduces a Symposium on Maxillofacial Surgery consisting of papers read at the annual meeting 
of the American Society of Maxillofacial Surgeons, September 25, 1951, Chicago, III. 
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attendant problems seen in many other surgical 
specialties. 

Congenital, developmental, traumatic and 
neoplastic conditions involving the face and 
jaws should be treated by the specialist who 
can offer the patient the greatest opportu- 
nity for complete recovery or the maximum 
improvement. 

To fulfill medicine’s obligation to the injured, 
deformed or diseased person we must return 
the part to normal or as nearly normal as possi- 
ble from the standpoint of function and appear- 
ance. In many instances the former receives 
consideration to the neglect of the latter. In 
other cases the cosmetic consideration is the 
most important or the only factor involved. 
This obligation insofar as the maxillofacial 
area is concerned generally can be best fulfilled 


Editorial 


by the maxillofacial surgeon. His intimate 
knowledge of the function of the teeth and 
jaws and their important relationships to other 
bony and soft tissue structures in the face and 
jaws gives him the best opportunity to render 
the patient the finest service. 

This new field of endeavor, requiring two 
years of general surgery and two years of special 
maxillofacial and plastic surgery after comple- 
tion of studies in dentistry and medicine, has 
been recognized by the American College of 
Surgeons and the American Medical Associa- 
tion as an important surgical specialty capable 
of rendering a very real and specific service to 
the patient. 


Casper M. EPSTEEN, M.D., D.D.S. AND 
ReEEp O. DINGMAN, M.D., D.D.S. 


American Journal of Surgery 
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Symposium on Maxillofacial Surgery 


TREATMENT OF BURNS OF THE EYES 


Derrick VAIL, M.D. 


Chicago, Illinois 


against burns whether caused by chem- 

icals, radiations, friction, heat or cold. 
Thus it happens that in the usual accident or 
exposure to these injurious things the eyelids 
bear the brunt of the attack. Only rarely is the 
eyeball primarily attacked and this occurs 
when the harmful agent hits the anterior part 
of the eye, chiefly the cornea, with such speed 
that the winking reflex cannot take place fast 
enough to prevent it. Even in this event the 
lids share more or less in the resultant damage. 

For the sake of clarity therefore it seems best 
to divide the subject of burns of the eyes and 
their treatment into two parts, namely, lids 
and eyeball. 

Lids. The lids have so rich a blood supply 
and are so well supported by muscle and 
cartilage that extensive burns which in other 
parts of the body would quickly result in 
necrosis and sloughing of tissue, unless very 
extensive and penetrating, rarely do so in the 
eyelids. World War 11 showed many examples 
of this and directives were issued to the 
medical officers urging them not to excize 
tissue of the lids even if it appeared to be 
black with necrosis or suggestive of gangrene. 
The treatment is that used in skin and muscle 
burns elsewhere, e.g., local and bland solutions 
or antibiotic ointments, gauze or linen cover- 
ings and general treatment directed toward 
preventing infection, relieving pain and sup- 
portive to the patient’s health. 

When, however, injury to the tissues of the 
lids is too extensive, and above all when it 
appears that the eyeball has not been damaged 
or only slightly so, immediate efforts to protect 
the eye are necessary. This is done usually by 
skin flaps or, if no skin is available, tenotomy 


‘Ts eyes are well protected by the lids 


of all the extraocular muscles and reversal of 


the eye as far as it will go. A cornea, even a 
healthy one, if exposed to air and if unpro- 
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tected will soon break down, ulcerate and 
perforate with total extrusion of the intra- 
ocular contents. 

If the lids and the eyeball are destroyed, 
treatment consists of débridement and later 
plastic repair. 

Eve. The treatment of burns of the eyeball 
varies to some extent with the nature of the 
cause. Thermic or radiation burns require little 
beyond rest of the eye by binocular bandaging 
and rest of the iris by atropinization. However, 
should the burn be severe enough to injure the 
cornea hopelessly, the eye or at least vision is 
sure to be lost for the cornea does not regener- 
ate. The conjunctiva and cornea are particu- 
larly vulnerable, the sclera quite resistant to 
all forms of burns. 

Chemical burns of the eye present an entirely 
different problem, for not only is there an 
immediate injury particularly to the cornea 
and conjunctiva, but also and constantly a 
slower and more deadly injury to the inner 
structures as the chemical penetrates more and 
more deeply. It is not unusual to see an eye 
splashed by acid or alkali in its early stage 
appearing to be scarcely injured. The cornea 
may be bright, the pupil active and the vision 
good, yet in a short space of time the cornea 
clouds and the intraocular tissues become 
affected. 

I do not hold with those who say that treat- 
ment of eye burns depends upon the nature of 
the chemical, i.e., whether it is acid or alkaline. 
Attempts to neutralize the chemical with weak 
solutions of alkalies or acids result in a loss of 
critical time and may lead to further insult to 
the tissues. The theory of neutralization works 
reasonably well in experimental animals, 
obviously best when the neutralization is 
immediate, but is not practical when applied to 
the frailty of human flesh and to the ignorant 
judgment of the victim. 
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What then are we to do? McLaughlin! of 
Charleston, West Virgina, through great experi- 
ence and rare judgment has developed a technic 
that is nearly foolproof and with extraordinary 
good results that have been verified by the 
experience of others. McLaughlin concluded 
from a study of 500 consecutive cases that the 
following treatment is best: (1) Immediate 
first aid should be given at the site of the 
accident. This consists of washing the injured 
eye thoroughly and at once with tap water, 
holding the lids open with the hands. No 
attempt at neutralization is permitted, nor is 
any effort made at that time to remove any 
foreign particles. The victim is then trans- 
ported as quickly as possible to the physician 
in the plant dispensary or to the nearest 
hospital. (2) Here the eye is anesthetized with 
pontocaine and carefully inspected. Gross 
particles are gently removed with moist cotton 
pledgets and the eye gently irrigated with a 
continuous flow of normal saline, no pressure 
being exerted upon the eye. This is continued 
for fifteen minutes, after which the eye is once 
more inspected and fluorescein solution is 
instilled. If the cornea stains, further anesthesia 
with pontocaine is produced and another saline 
irrigation is done for fifteen minutes. The stain 
is applied once more and if unequivocal 
the patient is sent to the ophthalmologist. 
McLaughlin insists that specialized treatment 
be given by the ophthalmologist within two 
hours after the injury, for further delay 
threatens recovery of vision. (3) The involved 
part of the corneal epithelium is removed by 
denudation using a minute cotton swab under 
direct observation with the corneal microscope. 
The eye is first anesthetized with cocaine 
(4 per cent) which softens the epithelium. 
Denudation of the affected conjunctiva is 
carefully performed as well and the eye gently 
flushed with stainless solution of merthiolate; 
care is taken that no cellular debris remains. 
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Antibiotic ointments and atropine solution are 
instilled and the eye covered with a firm eye 
pad. McLaughlin’s published statistics show 
that of 500 cases 456 or 91.2 per cent healed in 
forty-eight hours with no loss of vision, 
thirty-seven or 7.4 per cent healed slowly but 
without loss of vision, and seven or 1.4 per cent 
healed with residual loss of vision. Not one 
case of subsequent conjunctival adhesions was 
met with by McLaughlin. 

This technic has been widely followed by 
plant physicians with universally good results. 
Recently due chiefly to the efforts of Dr. 
Hedwig Kuhn of Hammond, Indiana, who has 
had great experience in the handling of cases 
of chemical burns of the eye, the use of a 
patented remedy known as hydrosulphosol® has 
been advocated. The use of this substance has 
not been readily or widely adopted as yet by 
other ophthalmologists, and more studies need 
to be done on the problem of its use which at 
the moment is controversial. 

In closing I should like to cite a case of a 
forty-five year old Negress into whose eyes lye 
was thrown. The left eye was totally destroyed. 
The right eye had a moderate burn of the lower 
part of the cornea, but most severe of the lower 
cul-de-sac, conjunctiva and underlying sclera. 
These last tissues became necrotic and sloughed 
so that the choroid was exposed almost to the 
equator. Obviously had this been allowed to 
remain so, the eye would soon have perforated. 
My colleague, Dr. Irving Puntenney, ingen- 
iously and skilfully anchored the lower lid, the 
inner surface of which had been partly de- 
stroyed by the burn, to the eyeball thus form- 
ing a supporting wall. The patient subsequently 
had enough vision to get about. 
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BURNS OF THE NOSE 


JosepH G. KosTRUBALA, M.D. 


Chicago, Illinois 


not always associated with burns of the 

other parts of the face. Perhaps the only 
exception of this statement are burns resulting 
from the pernicious and injudicious use of the 
several forms of radiation in the treatment of 
tumors of the nose and the various cautery and 
escharotic methods of removal of all types of 
moles and blemishes found on the skin of the 
nose. Radiation burns, which are becoming of 
greater importance and significance, will be 
discussed later in this article. 

There is no need here to go into the classifi- 
cation of burns nor to enumerate the various 
and sundry etiologic factors and agents pro- 
ducing burns of the nose. They are the same 
that produce burns in any part of the body. 
It is of some value to recall to your attention 
the obvious fact that the nose, because of its 
prominent location on the face and its anterior 
position in relation to the rest of the head, is 
likely to receive the brunt of any of the burn 
agents at the time of the event of burning. 

Of more importance is the consideration of 
the anatomy of the skin of the nose. The skin 
of the upper part of the nose covering the bony 
ridge is thin, loosely attached to the periosteum 
with areolar tissue, and is devoid of the layer 
of subcutaneous fat. Although it is freely mov- 
able, it is tightly draped over the underlying 
bone. The lower part of the skin covering the 
cartilages is not treely movable but is firmly 
attached to the perichondrium. There is no 
fatty subcutaneous layer. The skin is much 
thicker than the upper portion and contains a 
large number of sebaceous glands. The ducts of 
sebaceous glands open most frequently into the 
hair follicles, but on the tip of the nose they 
can be seen opening on to the surface. The 
glands proper are large and lobulated. In the 
management of a burned nose the knowledge 
of the presence of this amount of epithelial 
tissue in the derma is of considerable meaning 
and has a definite bearing on the treatment. 
The external nose has a rich blood supply from 
branches of the external maxillary, ophthalmic 
and infra-orbital arteries. 

Thus the degree of destruction of the external 
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burnt nose, the course of the injury and the 
ultimate results necessarily are influenced by 
the severity of the burn agent, the anatomy of 
the integument covering the nose and by the 
blood supply. 

First and second degree burns need not be 
considered here because recovery from such 
injuries is quite prompt and usually no dis- 
figuring scars are expected to result. However, 
frequent recurrences of mild burns, such as are 
produced by exposure to the sun’s rays, may 
lead to changes in the skin with a possible 
eventuality of carcinoma formation. 

The immediate treatment of a_ severely 
burned nose forms a part of the over-all active 
general supportive and local treatment of a 
burned patient. The prevention and treatment 
of shock, maintenance of proper fluid balance 
and prevention of anemia and infection have a 
direct relation to the healing of burns of the 
nose as well as of any other part of the body. 
Locally, the treatment of a burned nose is 
directed to prevent further destruction by 
avoiding additional trauma, maceration and 
infection. 

During the early stages of the last war 
patients with burns of the face were dressed by 
various ingenious and interesting methods, all 
of which were designed to apply a good pres- 
sure dressing enveloping the entire head and 
face, with openings cut for the eyes, nose and 
mouth. The application of this dressing was 
time-consuming and the dressing itself was 
extremely uncomfortable for the patient. 
Unless the dressings were changed frequently 
enough, the secretions from the eyes, nose and 
mouth found their way under the dressings, 
leading to maceration and local infection. 
Later it was found to be expedient and less 
painful to the patient simply to cover the 
patient’s burned face with strips of fine mesh 
gauze impregnated with a bland ointment. 
Such strips are easily removed as frequently 
as necessary without disturbing the patient. 
More recently, and when indicated, a simple 
application of the ointment to the burned nose 
is all that was found necessary. The patient 
feels much more comfortable, an important 
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factor in maintaining the proper morale of a 
badly burned patient. 

The author has found xeroform to be better 
than petrolatum or boric acid ointment. The 
manufacture of this ointment was discontinued 
during the war for some unknown reason but it 
can be made up in a 3 to § per cent ointment, 
using the powder of tribromphenate in an 
anhydrous lanolin base. It has, in addition to 
the property of vaseline, some germicidal and 
deodorizing action. 

Because of the excellent blood supply and 
the presence of numerous glands in the skin of 
the lower part of the nose, considerable regener- 
ation of the epithelium is to be expected. 
Excision of a third degree burned area and 
early skin grafting practiced on other parts of 
the body cannot be applied to the treatment of 
a burned nose. Débridement may be carried 
out as indicated, but this must be done care- 
fully and superficially to avoid the exposure of 
the underlying cartilage and bone. When por- 
tions of the cartilages are found to be destroyed 
beyond repair, the necrotic parts may be re- 
moved by excision. 

Avoidance of infection, frequent cleansing 
with solution of peroxide and application of a 
bland ointment will allow development of 
separation of necrotic skin and cartilages if they 
are involved. Healing by granulation and scar 
tissue formation is usually rapid. 

A healed severely burned nose presents a 
pinched appearance and reduction in size. 
It is usually covered with a thin, shiny, un- 
stable skin whose base is made up of scar tissue. 
The appearance is not desirable and the skin 
reacts unfavorably to temperature changes. 
It is an established fact that malignany de- 
generation in burn scars is possible. If the alar 
cartilages are not destroyed, the treatment of 
choice consists of excision of the involved skin 
from the entire nose and covering the defect so 
produced with either a full thickness or a split 
graft. Even if only one-half of the nose requires 
grafting, it is frequently better to cover the 
entire nose with one sheath of skin for a better 
cosmetic result. In female patients split skin is 
more frequently indicated because the poor 
color match of the grafted skin can easily be 
camouflaged by the use of various cosmetic 
preparations. In the male patient full thickness 
skin grafting is more gratifying. In any event 
good color-matching and placement of scars 
along the sides of the nose and carried into the 
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vestibules produce results which are satisfac- 
tory both to the patient and surgeon. 

Small alar losses may be reconstructed at a 
later date with composite ear grafts or by 
migration of cervicle tubes. These methods, of 
course, depend on the availability of such struc- 
tures, as frequently a burned nose is associated 
with burned ears and neck. 

Extensive losses of the tip, alae and columella 
must of necessity entail a total or subtotal 
reconstruction. Where such extensive destruc- 
tion of the nose is present, it is most likely that 
the skin of the forehead was burned also, and 
the forehead flap method of nasal recon- 
struction cannot be employed. The arm flap, or 
the Italian method, is then used. Here the 
color match is wanting but in all probability 
because of the associated burned face a good 
color match becomes an impossibility regard- 
less of what skin or what method is used. 

The discussion of the burned nose is not 
complete without saying a word or two about 
the burns inflicted to the skin of the nose by the 
various radiation agents. It seems reasonable 
to expect that in view of the knowledge that 
radiation therapy is or may be carciogenic 
there would be some abatement of the enthusi- 
asm of treating various skin lesions of the nose 
with radium and x-ray; however, such is not 
the case. 

The skin of the nose, devoid of a fatty sub- 
cutaneous layer, withstands radiation poorly 
and the radiation edema frequently leads to 
cartilage destruction if sufficient dosage is used. 
Insufficient dosage does not cure the lesion 
treated but may produce changes in the skin 
with the appearance of disseminated kerotosis, 
telongiostasia and possible malignant degener- 
ation. When present in the skin, such changes 
are best treated with excision of the entire 
nasal skin and replacement with either a full 
thickness or a split graft. 


CONCLUSION 


The treatment of a burned nose presents a 
somewhat different problem from burns of 
other parts of the body. Conservatism in the 
early phase of the burn is stressed because of 
the unusual power of regeneration of the nasal 
skin. Best results are obtained in the late 
treatment by the use of total resurfacing 
methods. When the supporting structures of 
the nose are destroyed, total or subtotal nasal 
reconstruction is indicated. 
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BURNS OF THE MOUTH* 


Louis W. ScHULTz, M.D. 


Chicago, Illinois 


URNS of the mouth are identical to burns 
B elsewhere on the body except, obviously, 

a sunburn. There are slight variations, 
however, in their treatment. Many of the 
serious and complicated sequela in the treat- 
ment of burns will not be mentioned here be- 
cause of the limited scope of this article. 

The etiologic factors of thermal, chemical, 
radiation and electrical burns of the mouth 
hold true, the same as for burns elsewhere. The 
classification of burns into first, second and 
third degree burns also is the same as for the 
rest of the body. 

Thermal burns can be subdivided into the 
extremes of heat and cold on either side of the 
body temperature. The extreme cold, latent in 
a piece of metal placed in the mouth or on the 
lips, can cause a surface destruction of the 
mucous membranes by an instantaneous ad- 
herence and freezing which, inadvertently, 
causes the individual to pull away from the 
object causing the discomfort. This, in turn, 
will strip the surface tissue away, leaving a 
raw and sometimes bleeding surface. Usually 
enough epithelial structure remains and healing 
takes place spontaneously. Deeper freezing 
causes a more serious wound which may necessi- 
tate grafting to prevent scar formation. 

When heat is the malefactor, whether it be 
due to friction or latent heat in an object, the 
trauma can range from a mild hyperemia to a 
marked destruction of tissue, necessitating a 
plastic repair at a later date. 

Chemical burns resulting from acids or 
alkalies should be neutralized as soon as pos- 
sible with an agent that will not be destructive 
to the normal tissue. Continuous lavage until 
one is certain that no more harm will come 
from the destructive agent should be carried 
out very cautiously and thoroughly. 

Here, again, it should be emphasized that 
the swallowing of acid or alkali, causing marked 
destruction of esophagus and stomach and 
resulting in severe shock and probable death, 
will not be dealt with herein because of the 


brevity of this article. The slough of a burn of 
the mouth in this instance should be removed 
as soon as possible; and when healthy granula- 
tion tissue is present, a split skin graft may be 
applied. 

Radiation burns from x-ray or radium are 
treated best with watchful expectancy and 
supportive treatment, allowing them to heal 
before attempting a plastic repair. The amount 
of destruction of surface tissue, vascular dis- 
turbance, resulting fibrosis and deformity 
determine the subsequent procedures. 

Electrical burns of the mouth probably occur 
most frequently. This, again, is limited to the 
younger generation. As soon as babies are 
allowed to crawl this hazard becomes manifest. 
The inherent tendency to place everything in 
the mouth and chew on it is the primary cause. 
This chewing continues until a direct short is 
established between the two wires which causes 
a flash burn from the arcing and also a surge 
of current to pass through the tissues, pro- 
ducing many changes. These range from a mild 
hyperemia to a black char, depending on the 
length of time the current is on, direction of the 
flow of current, amperage, voltage and the 
ground. Needless to say these babies are thrown 
into shock and should be treated immediately. 

Enough thought and action has not been 
given to this danger to date. An electrical code 
should make it obligatory to have the following 
specifications setup: (1) All lamp cords should 
be made of a heavy solid rubber covering that 
will not break down on being chewed by a 
baby. (2) All wall and lamp plugs should be 
operated by a master switch on the wall so all 
cords and plugs are devoid of current when this 
switch is open. (3) All wall plugs should be 
about 3 feet from the floor and of a type that a 
baby or small child could not operate. These 
three factors would contribute valuably toward 
preventing catastrophies. 

The treatment for burns of the mouth, in 
some respects, is a great deal more simple than 
that of intensive body burns. The voluminous 
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dressings with pressure or other methods of 
therapy are not the treatment of choice here. 

The most important factors in the treatment 
of burns of the mouth are: (1) control of pain; 
(2) prevention of shock; (3) reduction of infec- 
tion to a minimum; (4) active treatment of 
denuded area to promote growth of granu- 
lation tissue; and (5) plastic repair of skin, 
muscle and mucous membrane at the proper 
time. 

Pain produced by a burn is continuous unless 
treated. This is a valuable factor in the advent 
that morphine is to be used in large dosage. 
The pain factor alone will throw the patient 
into shock if not controlled. The dosage of any 
drug to control pain is directly proportional to 
the extent of the body burn. A nembutal 
suppository of 14 gr. to 1 gr. in a baby may be 
adequate, or one aspirin tablet may be suffi- 
cient for a child with a mild burn, or 14 gr. 
of morphine for an adult. This dosage will be 
entirely inadequate in a severe burn. To give 
three or four times this dosage in an extensive 
burn, considering the age and weight of the 
patient, will not be dangerous and may help 
substantially in preventing shock. 

Shock may be defined as the measure of the 
individual to withstand harmful influence from 
without. Fortunately, burns of the mouth are 
not accompanied generally by profound shock. 

A burn of the mouth is sustained rapidly 
when a baby, chewing a lamp cord, creates a 
short circuit; the current does not pass through 
the entire body. The damage is local in the 
tissues of the mouth and the central nervous 
system is spared. Therefore, it is unusual to 
have a respiratory or cardiac failure. Shock, 
however, is a measure of damage and must be 
considered seriously. A baby receiving an elec- 
trical shock by chewing a lamp cord usually is 
on a dry floor and, therefore, relatively safe; 
while the same baby in a tub of water would 
probably die instantaneously. 

Shock should be treated by the following 
methods, if indicated: (1) control of hemor- 
rhage; (2) restoration of body heat; (3) restor- 
ation of fluid balance by plain water, physi- 
ologic salt solution, plasma or whole blood; 
(4) placement of the patient in head low, feet 
and body elevated position; and (5) close watch 
over patient, particularly in fluid intake and 
output, respiration, pulse rate and temperature 
to guard against an ensuing infection. 

The currently used antibiotic drugs in the 
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form of penicillin, aureomycin, terramycin and 
others surely have lightened the burden of 
treatment and shortened the course of in- 
validism. These drugs reduce the infections to 
an absolute minimum and allow granulations 
to form quickly. 

To promote early stimulation of healthy 
granulation tissue a complete débridement of 
the burned area as soon as possible is advisable. 
Frequent irrigations with physiologic saline are 
helpful also. Where skin, muscle and mucous 
membrane have been destroyed, particularly 
in the upper or lower lip, or both, it is recom- 
mended to allow these parts to heal before a 
plastic repair is attempted. Adhesive tape 
straps diligently and strategically placed with 
regard to future healing, muscle action, cos- 
metic result, relaxation of skin and minimum 
scar tissue formation will help reduce the 
convalescent period. Areas of destruction of 
the lower lip can be corrected often by the use 
of adhesive straps alone. These tissues are 
extremely friable and will not lend themselves 
to immediate suturing, while an adhesive strap 
will save tissue, give good approximation and a 
fair end result. 

Burns which destroy the vestibule of the 
upper or lower jaw and cheek sometimes can 
be corrected immediately by placing a split 
skin graft over a stent of modeling compound 
or acrylic and joining it in place. This, how- 
ever, can be done only in older and more 
cooperative patients. Babies must be allowed 
to heal and correction made subsequently. 

The typical electrical burn in babies destroys 
the corner of the mouth, involving the skin, 
muscle and mucous membrane. This type of 
burn should be allowed to heal. Very often 
40 per cent or more of the orifice of the oral 
cavity will be destroyed. When this wound has 
healed, it will be found that much of the body 
of the lip in that region has become fibrotic due 
to the surge of current through the tissues. 
Every effort should be made to conserve this 
tissue to reduce the deformity. Frequently it 
can be utilized in the reconstruction and, by 
proper preparation of flaps and suturing, a 
good cosmetic result can be obtained. Often 
one finds that one-half or more of the upper and 
lower lips has been destroyed and in healing the 
oral cavity has become occluded completely, 
except for, possibly, a small opening about the 
size of a lead pencil. These deformities should 
be corrected by making horizontal incisions in 
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the cheeks, being sure to balance the openings 
on each side. Elevation of skin and mucous 
membrane surfaces and approximating them 
will effect a good correction. The skin and 
mucous membrane at the corners of the newly 
formed mouth should be well undermined so 
that the corner of the mouth is thin and has a 
normal appearance. If this is not done, the 
corners of the mouth are too heavy and do not 
look normal, resulting in more contraction and 
narrowing of the orifice. When a narrow band 
of dense fibrous tissue develops in the process 
of healing, it is sometimes advisable to remove 
it, providing it does not produce a deformity. 
Simple incision will result in less scar tissue 
formation and less deformity. 

Discrepancies in the lip tissues, where tissue 
is lost or where there is too much tissue, causing 
an irregularity in the vermillion border or in 
the mucocutaneous junction, can be corrected 
by the typical V-Y plasty. Several of these 
transpositions will be necessary to correct these 
badly burned mouths. Destruction of large 
masses of tissue can be corrected by only one 
method, the pedicle tube. This method must be 
resorted to whenever the occasion demands, in 
spite of its disadvantages. The additional 
scarring, lack of innervation and motion, and 
difference in color index all must be overlooked. 

Widespread alterations in technics have re- 
sulted from the advent of the antibiotics, 
cortisone, ACTH, heparin and other drugs. 
Their effectiveness can be acclaimed to have 
shortened the treatment time and to have made 
the end result more successful. 

Cortisone and ACTH have caused wide- 
spread differences of opinion regarding their 
efficacy in the treatment of burns. One finds 
some men just as opposed to their use as others 
who are in favor of it. At this time more evi- 
dence should be gathered before a decided 
stand can be taken as to the value of either 
cortisone or ACTH in the treatment of burns. 

Heparin has given a modicum of evidence to 
make one believe that more research should be 
done before it is considered as part of the 
armamentum in healing wounds resulting from 
burns. 

Much can be done to effect a quicker post- 
operative recovery to the normal by the addi- 
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tion of massage of burned tissues. This stimu- 
lation brings about early relaxation, enhanced 
blood supply, normal draping of tissue, de- 
struction of fibrous connective tissue and 
normal response on nerve impulse. Surely this 
phase of treatment should not be overlooked. 

In conclusion, the nutrition factor should 
have some consideration in these patients. In 
most cases a bland, liquid or semi-soft diet will 
be in order. This can be taken by mouth, i 
some cases with a glass tube or straw. In the 
more severe cases a Levine tube or indwelling 
catheter passed through the nose should be 
resorted to. This type of feeding may help 
greatly in preventing many complications that 
might otherwise arise due to a fluid imbalance, 
infection or disturbance of grafts. 


SUMMARY 


1. Brief description and discussion of the 
etiologic factors producing burns, thermal, 
chemical, radiation and electrical. 

2. Evaluation of treatment of burns in terms 
of controlling pain, preventing shock, reducing 
infection, promoting granulation tissue and 
plastic repair of the wound. 


3. Evaluation of new drugs, as determined 
by research. 


4. The problem of feeding a patient with a 
burned mouth. 


REFERENCES 


. Apams, F. H., BerGciunp, E., S. G. and 
CurisHoum, T. Pituitary adrenocorticotropic hor- 
mone in severely burned children. J. A. M. A., 
31: 31-33, 19451. 

. Core, W. H. and Puestow, C. B. First Aid, Surgical 
and Medical. New York, 1942, D. Appleton 
Century Co. 

. Creprtror, M., Bevans, M., Munpy, W. and 
RaGAn, C, Effects of ACTH on wound healing in 
humans. Proc. Soc. Exp. Biol. and Med., 74: 245, 
1950. 

. Etrop, P. D., McCeery, R. S. and Batt, C. O. T. 
An experimental study of the effect of heparin on 
survival time following lethal burns. Surg., Gynec. 
Obst., 92: 35, 1951. 

. Howes, E. L., Prorz, C. M., Brunt, J. W. and 
Racan, C. Retardation of wound healing by 
cortisone. Surgery, 28: 177, 1950. 

. More, J. R. Proceedings of the First Clinical ACTH 
Conference. Philadelphia, 1950. The Blakiston 
Company. 


May, 1952 


y 
I 


THE PROBLEM OF THE FRACTURED MANDIBLE 


F. HarriGAN, M.D., D.D.S. 
New York, New York 


ITH the advent of the mechanical age 
W during the past thirty years a re- 
evaluation of the treatment of the 
fractured mandible is in order. As recently as 
fifteen to twenty years ago the majority of 
fractured mandibles were due to fist fights but 
with the era of the automobile, airplane and 
mechanical devices used in industry the etiology 
of mandibular fractures is gradually drifting 
away from fisticuffs. This is important to us 
for as maxillofacial surgeons we are called upon 
to treat fractures of various parts of the man- 
dible which in previous days were a rarity. 

Also, our treatment has been altered since 
chemotherapy and antibiotics have become 
accepted therapeutic adjuncts. We still hold to 
early and proper immobilization but none of us 
will deny that since antibiotics a different and 
more radical type of surgery is applicable 
which heretofore was usually accompanied 
with disastrous results. 

We would like to divide our discussion into 
three phases, the basic principles and _ pre- 
operative and postoperative stages. 

Before treatment we should have a basic 
understanding of the tissues with which we are 
dealing. As far as the soft tissues are concerned 
we are dealing with two groups of muscles, the 
anterior and posterior groups. The posterior 
group is commonly known as the muscles of 
mastication and consists of the masseter, 
temporal, and internal and external pterygoids. 
These are short, powerful muscles and exert a 
tremendous pull on the fragments. The degree 
of this pull is dependent on the direction and 
plane of the fracture line, the presence or 
absence of teeth in the maxilla or mandible or 
both and the direction of the blow which 
created the fracture. Another muscle which is 
seldom mentioned with this group is the 
superior constrictor of the pharynx. This 
muscle originates from the side of the tongue, 
the mucous membrane of the mouth, the 
posterior end of the mylohyoid ridge of the 
mandible and the pterygomandibular raphe, 
the hamular process and the lower one-third of 
the posterior border of the medial pterygoid 
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plate. It inserts into the median raphe and the 
pharyngeal tubercle of the occipital bone. The 
origin on the tongue and mylohyoid ridge has 
clinical significance in posterior fragment frac- 
tures that have unfavorable fracture lines. The 
temporal muscle is not interested in buccal and 
lingual movement. Therefore, the masseter and 
internal pterygoid are pulling against one 
another and the fragment swings on the 
temperomandibular joint. The internal ptery- 
goid has a greater slant and therefore the pull 
is greater and is aided by the superior con- 
strictor and the pterygomandibular ligament. 

These patients sometimes have extreme pain 
if the posterior fragment is not immobilized, 
for everytime they swallow the contraction of - 
the superior constrictor may cause movement 
and impingement of the fragments on the 
mandibular nerve. 

The second group of muscles concerned with 
mandibular fractures is the anterior group 
sometimes called the suprahyoid group. These 
muscles are the anterior bellies of the digastrics, 
the geniohyoids, genioglossi and mylohyoids, 
and they tend to pull the fragments downward 
and backward. They have clinical significance, 
particularly in bilateral fractures of the hori- 
zontal ramus in the premolar areas for by their 
pull they can cause respiratory obstruction. 

Grossly the mandible is a strong, dense bone. 
However, there are certain sites which pre- 
dispose to fracture, namely, the condylar necks 
and the angles where the bone is thinnest. On 
the good side of the ledger, the fact that the 
mandible is so compact allows for numerous 
blows that do not result in fracture. However, 
once the bone is fractured the repair process is 
hindered due to the large amount of cortical 
bone in relation to cancellated bone. This is 
particularly true in the edentulous mandible 
where the proportion of cortical bone to 
cancellated bone is even greater and clinically 
it has much to do with the difficulty in mandib- 
ular bone grafts. If we view a cross section of 
the mandible we note that the cortical bone is 
thickest at the lower border and relatively 
absent on the superior surface which blends 
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Fic. 1. Shows cancellous spaces along with adult 
type bone. The adult type bone shows lamination 
with bone cells. On the surface we see bone cells which 
when needed proliferate and form osteoblasts. This 
reaction occurs on all bone surfaces at same time when 
stimulated with injury. It therefore follows that the 
more surfaces available the better chance of healing 
as utilized in chip bone grafts. (From Fry, Shepherd, 
McLeod and Parfitt. The Dental Treatment of 
Maxillo-Facial Injuries. Philadelphia, 1945. J. B. 
Lippincott Co.) 


with the alveolar processes. Since healing of 
fractures has much to do with blood supply, 
we should remember that the mandible is 
supplied by medullary supply through the man- 
dibular artery and periosteal supply through 
Volkmann’s canals. Therefore, compact bone 
gets its blood supply from two sources. 

In cortical bone, absorption and bone depo- 
sition takes place only at the surfaces and 
therefore repair takes place much slower than 
in cancellated bone for in cancellated bone the 
surface area is much greater. This fact is 
utilized in the principle of applying bone chips 
in grafting. 

It is important to discuss what happens 
histologically when bone is fractured. Wherever 
we have a fracture there is a zone of irritation. 
The area close to the fracture shows greater 
irritation as here we see the death of all cells, 
mainly bone cells, osteoblasts, osteoclasts, 
fibroblasts and any differentiated cells. The 
area is also invaded by lymphocytes; and if 
infected as it usually is in the mandible, poly- 
morphonuclear leukocytes are present. If the 
irritation is less severe, more osteoclasts are 
present and a certain amount of bone absorp- 
tion is present. This clinically manifests itself 
in a widening of the fracture line which is 
evident on the x-ray after about two weeks. 
If infection or movement gains the upper 
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Fic. 2. Shows dead bone with the osteoclasts re- 
sorbing the old bone. The new calcified repair tissue 
shows irregular bone pattern in contrast to the old 
matrix which shows regular bone pattern. Where the 
dead bone is in contact with the old matrix, a zone of 
irritation exists with osteoclasts and resorption is 
taking place; but on the other side where new clean 
healthy tissue exists, bone is being formed by osteo- 
blasts. (E. Wilfred Fish. Surgical Pathology of the 
Mouth. Philadelphia, 1951. J. B. Lippincott Co.) 


hand, this fracture line will increase with 
detriment to the patient. If the irritation is 
only mild, there will be a differentiation of new 
osteoblasts where they proliferate with callus 
formation. Also, if the irritation is only slight, 
existing osteoblasts will deposit more matrix 
(which is seen clinically in enostosis or scar 
bone). (Figs. 1 and 2.) 

Therefore, histologically we see four areas of 
reaction in the average mandibular fracture: 
(1) the infected zone where polymorphonuclear 
leukocytes predominate; this is activated and 
prolonged by infection; (2) contaminated zone 
which consists of breakdown products of 
leukocytes and bacteria and characterized by 
lymphocytes or round cell infiltration; (3) 
zone of irritation, where the bone cells can 
survive and the toxic matter is diluted but still 
is an irritant; the osteoclast can survive in this 
environment but the osteoblast cannot; (4) 
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Fic. 3. Shows the basic set-up for treatment of fractured mandibles. The upper 
row from left to right shows the Archamedian drill for bone, two drill points, two 
awls for circumferential wiring, two arch wires, .018 stainless steel wire and wire 
cutter. The lower portion of the picture shows a large needle holder for wire 
tightening and two hemostats for passing wires. 


Fic. 4. Proper use of controlling an edentulous pos- 
terior fragment by direct bone wiring. The holes are 
made in the mandible close to the line of fracture so 
that there is minimal displacement possible in the 
vertical plane. It must be understood that direct 
wiring maintains immobilization only in the hori- 
zontal plane. 


zone of stimulation, an area of constructive 
cellular activity and toxic products here so 
dilute they serve as mild stimulant rather than 
irritant; here fibroblasts lay down collagenous 
fibers which act as protective barrier and 
osteoblasts go to work. 

Inflammation due to fracture persists for 
ten days if not secondarily infected. From what 
has been said it can easily be seen how per- 
sistence of infection can interfere with bone 
healing. Clinically this is met by adequate 
drainage supplemented by adequate antibiotic 
therapy. 

Besides infection the other main cause for 
non-union of fractures is movement. In dis- 
tinction to infection this is something we can 
control by adequate immobilization. We can- 
not avoid a compound fracture, and thereby 
addition of infection which interferes with 
healing, except by aiding nature with adequate 
drainage and antibiotic treatment, but we can 
avoid non-union by complete immobilization. 

When a fracture occurs, we first get hema- 
toma. Within three to four days granulation 
tissue sprouts appear from the bone ends and 
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Fic. 5. Improper use of direct bone wiring. Here the wire was placed too far from 
the line of fracture allowing too much play so that muscle pull permitted the 
fragment to ride upward. This case should have had more accurate wiring and 
also an acrylic saddle should have been made from the premolar area backward 


to aid in immobilization. 


Fic. 6. Shows alveolar bone wiring within the mouth and supplemented by 
circumferential wiring of an acrylic splint. Alveolar bone wiring can be more 
readily used where there is an edentulous mouth and the fragments are not too 


badly displaced. 


7 
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Fics. 7 and 8. These show the proper use of an Anderson appliance; preoperative and postoperative 
views. It should be used only as an auxiliary means of immobilization and never completely alone. 
The main immobilization is here maintained by the arch wires. As can be seen, the fracture is not 
completely reduced. In this case the fracture was two weeks old before the patient was admitted to 
the hospital. Therefore, it was impossible to reduce it completely but the Anderson appliance did 
create immobilization and the case went on to successful union. 


absorb the hematoma. This tissue contains 
osteoblasts which give rise to callus formation 
which occurs within the first three to four 
weeks. It must be emphasized that granulation 
tissue derived from soft tissue does not contain 
bone cells. This accounts for possibility of non- 
union in comminuted fractures associated with 
soft tissue injury as well as fractures where the 
opposing bone ends are far apart. 

It is also well known that granulation tissue 
is very friable. Therefore, if the bone ends are 
not immobilized, the granulation tissue tears 
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and the whole process has to repeat itself. This 
it continues to do with more bone absorption 
and added chance of infection. 

It follows from the previous discussion that 
for callus to be laid down optimum conditions 
must exist. These are lack of infection and com- 
plete immobilization which are the primary 
aims in treatment of fractures. In callus for- 
mation we are dealing with a highly specialized 
cell, the osteoblast. In order for it to survive 
and proliferate it needs optimum working con- 
ditions. If these optimum working conditions 
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Fics. 9 and tro. Illustrate a severely displaced bilateral mandibular fracture where reduc- 
tion was attempted and maintained by bilateral Anderson appliances. Figure 1o illus- 
trates the improper use of the Anderson appliance. In spite of all possible attempts the 
fracture could not be adequately reduced as shown in Figure 10. Also, it is very uncom- 
fortable for a patient to walk around with a “scaffold” attached to his lower jaw. 


Fics. 11 and 12. Same case as Figures 9 and 10. These show union two years afterward 
because case was reimmobilized with alveolar and circumferential wiring. 


are not supplied, a less differentiated cell, 
mainly the fibroblast, takes over and we get 
fibrous rather than bony union. 

We are now ready for the operative portion 
or treatment of the patient. In more severe 
fractures the general condition of the patient is 
important. We rarely find complications due to 
hemorrhage but occasionally find airway 
obstruction. This occurs in bilateral fractures 
of the horizontal ramus, particularly if they 
are associated with soft tissue lacerations. 
These cases may require tracheotomy. If our 
patients are in shock, we treat the shock with 
plasma, blood and so forth. However, we 
temporarily immobilize the fractures with 
minimum wiring and elastic traction. We men- 


tion this as in many institutions where intra- 
cranial damage with or without skull fractures 
are present, the patients are not treated for 
face fractures until a week or so later. This we 
consider bad, for primary treatment can be 
instituted in the accident room and definitive 
treatment instituted later when the patient is 
in better condition. We also maintain that 
preliminary immobilization of the jaw frac- 
tures helps get the patient out of shock. 

Our anesthesia of choice is endotracheal 
except in the more simple fractures where local 
is used. Before general anesthesia is instituted, 
we insist on an empty stomach. This sometimes 
delays the operation but we do not want any 
anesthetic deaths due to aspirations of vomitus. 
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Fic. 13. This case shows the proper form of reduction 
and immobilization of edentulous fractures. Here the 
upper plate was utilized and wired to the palate. A 
lower splint was made and circumferential wires placed 
about the mandible. Both were then held in occlusion 
by intermaxillary wires. These do not show in the 
illustration as they were removed just prior to the 
x-ray. 


A short local history and physical helps us in 
determining our course of treatment. Although 
the diagnosis is usually obvious, we can learn 
from the history if possible just where the blow 
was struck. This aids us in concentrating our 
physical examination on areas which we know 
from clinical experience might be fractured. 
For example, if the patient was hit on the 
symphysis, we are suspicious of condylar frac- 
tures. If he was hit in the premolar area, we 
look for an angle fracture on the side of the blow 
and a condylar fracture on the opposite side. 

Much can be gained from the physical 
examination. Abnormal occlusion or an obvious 
tear in the mucous membrane with a compound 
fracture is evident on inspection. Palpation 
verifies the inspection by bringing out false 
points of motion due to the fracture. It need 
not be emphasized that if the fracture is self- 
evident palpation can be omitted. Bleeding in 
the external auditory meatus is often present 
in condylar fractures and does not necessarily 
mean a middle cranial fossa fracture. 

Finally, our examination is verified by right 
and left lateral oblique x-rays and a posterior- 
anterior film. 
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Fics. 14 and 15. Badly comminuted mandibular 
fracture without bone loss. This case was bilaterally 
fractured with compounding on one side. Luckily 
the comminuted side was not compounded. There 
was considerable edema and tracheotomy was 
necessary. The compounded side was wired directly 
and the comminuted side was molded with the idea 
of utilizing the principle of bone chips. A lingual bar 
splint was made to hold the bone chips in place and 
the remaining teeth wired together. The outcome 
was favorable. 


The objective in the treatment of any frac- 
ture is reduction of the fragments to normal 
position and fixation of the fragments until 
union is obtained. We believe that the simplest 
methods possible should be used to bring the 
parts into normal position. 

In general we can divide our fracture cases 
into two large categories, those with teeth and 
those that are edentulous. A third category 
should include those that require special con- 
sideration and may overlap on the two main 
categories. It should be emphasized that each 
case presents itself as an individual problem 
and treatment is planned accordingly. (Figs. 
3 to 28.) 

As regards fractures when there are teeth, 
the problem is relatively easy. We use wire 
fixation in all its modifications. Usually we use 
the Ivy eyelet method to immobilize the frag- 


Harrigan—Fractured Mandible 627 


Harrigan—Fractured Mandible 


Fics. 16 and 17. Postero-anterior and lateral view of a severely comminuted fracture of 
the mandible due to a shotgun wound. This wound was compounded and multiple direct 
wires were used to maintain the fragments. These were further immobilized by acrylic 
splints with circumferential and alveolar bone wiring. 


Fics. 18 and 19. Postoperative union with the bone wires still intact. 


ments. We also use arch wires either intact or 
split. We use the split arches on severely dis- 
placed fractures because we find it difficult to 
reduce the fractures, hold them in position and 
apply the arch at the same time. Occasionally, 
after we have pulled our fractures into position 
separately we augment our immobilization 
with an arch wire. We pull our fragments into 
position manually and by elastic traction. After 
our fragments are in position, we sometimes 
replace the rubber bands with intermaxillary 
wires as they are fewer in number and enable 
the patient to maintain better oral hygiene. 
A word should be said about splints, both 
metal and acrylic: We do not use them but 
recognize their usefulness. However, we believe 
that to use them an expert mechanical set-up 


is needed; and since we do not have it, we do not 
use splints. 

Our second category involves edentulous 
fractures. As far as edentulous fractures are 
concerned, they are not too difficult to treat. 
Many are not badly displaced due to the fact 
that edentulous mandibles seem to have an 
extra tough mucoperiosteum which prevents 
their displacement. This also prevents com- 
pounding. However, those that are displaced 
and compounded present a serious problem. 

In general we treat edentulous fractures with 
acrylic splints and direct bone wiring and 
various combinations thereof. If the patient 
has dentures, we utilize them as splints; if not 
we make acrylic splints and use them much as 
the old gunning type splint except they are 
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Fics. 20 and 21. Use of a large iliac crest bone graft utilized to maintain a mandible where 
there was a large avulsion of bone due to a gunshot wound. If these cases are “dirty”’ to 
begin with, a polyethylene graft may be used to maintain space followed later by a bone 
graft when a suitable tissue bed has been constructed. 

Fic. 22. Use of a Kirschner wire to aid in immobilization. This is of particular value in 
edentulous symphysis fractures and symphysis fractures with teeth which are oblique 
and subject to tremendous muscle pull. We have not found it of value in posterior mandib- 
ular fractures. 

Fic. 23. Use of direct bone wiring in a condylar fracture that is reasonably far down on 
the neck of the condyle. We believe that these may be attempted from a lower approach, 
as shown in this illustration. In condylar fractures that are medially displaced we find it 
almost mechanically impossible to approach them from an external approach and there- 
fore use the conventional method. 


similar to bite blocks and are in two pieces. In 


splints. We have found that in multiple frac- 
maintaining our splints in position we utilize 


tures the Anderson appliance is not practical. 


circumferential wiring of the lower and alveolar 
wiring of the upper. In other words, we wire 
the upper and lower dentures or splints to the 
maxilla and mandible, respectively, and by 
wiring them together with intermaxillary wires 
we get complete immobilization. If the frac- 
tures are multiple and badly displaced, we use 
direct bone wiring in combination with our 
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It is very difficult to reduce fractures ade- 
quately that have been badly displaced by 
means of external fixation. 

It is now in order to mention our third cate- 
gory, namely, those fractures that require 
special consideration. Among these we should 
mention fractures in children, condylar frac- 
tures, posterior edentulous fragment fractures, 
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Fics. 24 to 26. A complication following an angle fracture. This is severe 
ankylosis of twenty years’ duration following osteomyelitis secondary to the 
fracture. It has been our experience that ankylosis more frequently follows infec- 
tion rather than condylar fractures and this infection is usually associated with 
compound angle fractures. These illustrate the preoperative and postoperative 


findings. 


fractures with avulsion of bone and symphysis 
fractures. It is interesting to note in passing 
that our service sees about 200 mandibular 
fractures during the year. The two main 
hospitals that supply these cases are Bellevue 
and Meadow Brook Hospital, Long Island, 
New York. Most of the fractures seen at 
Bellevue Hospital are due to fist fights while 
many of the fractures at Meadowbrook Hos- 
pital are automobile accidents. This makes the 
incidence of symphysis fractures at Meadow- 
brook Hospital much greater than those at 
Bellevue Hospital. 


In regard to fractures in children, we treat 
them the same as those in adults. Due to their 
youth we have never had a case of non-union 
in children. We do them all under endotracheal 
anesthesia; and if adequate teeth are present, 
we wire them. If the teeth are inadequate, we 
use a combination of interalveolar wiring about 
the teeth by means of an Archamedian drill. In 
passing the wires through the bone we are 
careful to avoid the permanent tooth buds. 
These methods in our hands have been ade- 
quate for fractures in children. 

Regarding condylar fractures, we use the 
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Fics. 27 and 28. Ankylosis following a condylar fracture that was treated by the 
conventional wiring method. This occurred in a twelve year old boy. It has been 
our experience that ankylosis on condylar fractures will occur in the younger age 
group if it occurs at all. These are preoperative and postoperative pictures show- 
ing the condyle removed postoperatively. 


conservative method. In the past four years 
we have had only one case of ankylosis in 
condylar fractures and that was in a nine year 
old boy. We believe that it is mechanically very 
difficult to place a medial displaced condyle 
back in the glenoid fossa and maintain it there, 
whether we use either an upper or lower ap- 
proach. We believe that open reduction is not 
justified as we get good results with conser- 
vative methods and believe that ankylosis is 
more likely to supervene when the joint is 
entered by surgical intervention. We also 
believe that a deviation of the jaw to the side 
of injury or opening is not a serious compli- 
cation. The only cases in which we consider 
open reduction in condylar fractures are those 
where the fractures are well down on the surgi- 
cal neck and we can approach them from below. 
The third mandibular fracture which requires 
some consideration is the posterior edentulous 
fragment. We maintain that this fragment 
should be immobilized and not merely left 
alone. This is particularly true if the fracture 
line is unfavorable and the fragment is being 
pulled upward and inward. We immobilize this 
fracture by two methods, either open reduction 
and direct bone wiring, or by Anderson skeletal 
fixation. Which method we use depends on the 
individual case. It might be added in passing 
that this is the only use we have for skeletal 
fixation; that is, it should be used as an 
auxiliary means of immobilization and not by 
itself and allowing the lower jaw to move. 
Occasionally we have a fracture with avul- 
sion of bone. If this happens and the wound is 
clean, we use the methods already mentioned 
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depending on the case and a bone graft from 
the iliac crest. However, since most of these are 
badly contaminated, we forego the bone graft 
until a later date and utilize a polyethylene 
graft in order to maintain our space. This has 
to be replaced by a bone graft at a later date. 

The last fracture under the third category 
is the symphysis fracture, which gives us the 
most trouble. We have run into difficulty with 
these by the usual methods of wiring. This is 
particularly true if the fracture is oblique. We 
now treat them with additional immobilization 
as well as wiring. We use either direct bone 
wiring or pass a Kirschner wire through the 
fragments. This gives us additional immobili- 
zation to overcome the muscle pull of these 
oblique fractures. The Kirschner wire technic 
is particularly suitable in edentulous cases 
with symphysis fractures. 

In all our fractures that are badly com- 
pounded we drain them immediately. We re- 
move teeth in the line of fracture except where 
they will aid in immobilization or their removal 
might displace the fragments too severely. This 
is a question of clinical judgment. 

Finally, a word should be said about com- 
plications following fractures. These might 
include malunion, non-union, osteomyelitis and 
ankylosis. 

In regard to malunion, this is usually caused 
by improper reduction and immobilization. 
The treatment is one of clinical judgment. If 
the occlusion may be corrected by restorations 
and prosthetic dentistry, we allow it to remain. 
However, in severe cases it means refracturing 
and going through the same procedure. 
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Non-union results from infection, movement 
or both. It is treated by open reduction, that is, 
exposing the fracture lines, removing all fibrous 
tissue and dead bone, and wiring the bone 
directly. If the bone ends cannot be approxi- 
mated, a bone graft has to be used. The iliac 
crest is preferred and sometimes used in combi- 
nation with chip bone grafts. 

Osteomyelitis is due to infection. Fortunately 
it is seen less frequently now than in former 
years. The best treatment is to avoid it if 
possible by adequate drainage and antibiotic 
therapy. If it occurs, supportive immobilization 
should be maintained and sequestrectomy per- 
formed when x-ray evidence reveals it. We do 
not always wait for complete separation of the 
sequestrum. If we see x-ray changes based on 
clinical symptoms, we make a window in the 
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mandible through an external incision and re- 
move any necrotic bone. We place an acrylic 
anastomosis tube in the bone, immobilize it and 
maintain local as well as general antibiotic 
therapy. We have found that this shortens our 
period of recovery. 

Ankylosis may occur in condylar fractures 
but in our experience we have found it more 
often in fractures of the angle and ascending 
ramus associated with infection. The treatment 
is obvious, namely, ostectomy of the ascending 
ramus depending on the ankylosis. 

In conclusion, we maintain that there is no 
one way to treat all fractures. Each case re- 
quires individual consideration. The one basic 
thought, however, should be to do the job in 
the simplest way possible. 


ENpDoMETRIOsIS of the vulva is much rarer than the same condition of 
the perineum, but it may be suspected if a hard and irregular-shaped, 
cherry-sized nodule of the large lip increases in size with each menstrual 


period. The condition often simulates furunculosis. Treatment is by local 
excision. X-ray castration may or may not be necessary at some subse- 


quent date. (Richard A. Leonardo, M.D.) 
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BONE TRANSPLANTING TO THE MANDIBLE 


VARAZTAD H. KAZANJIAN, M.D. 


Boston, Massachusetts 


mandible is to reestablish the continuity 

and function of the mandible and to 
restore facial contour by employing bone as a 
filling material where it has been lost or has 
not developed. The two chief causes of loss of 
mandibular bone are disease and trauma. 
Among the diseases, osteomyelitis formerly was 
most frequently encountered. Its incidence at 
present, however, has been largely curtailed by 
the use of the various antibiotics. Yet, one still 
sees an occasional active case and more fre- 
quently sees old healed cases with mandibular 
bone loss or deformity. The amount of destruc- 
tion caused by this ailment varies in extent and 
presents a major reconstructive problem for the 
surgeon when there is a definite loss in the 
continuity of the mandible. Neoplastic disease 
and its surgical treatment is also a frequent 
offender in bone destruction. The removal of 
such benign tumors as adamantinoma and giant 
cell tumor may result in a cure of the disease 
but this is accomplished at the expense of 
varying amounts of bone. In malignant neo- 
plastic disease more radical surgery is usually 
necessary with its concomitant sacrifice of 
greater portions of the mandible. 

The contour of the lower part of the face is 
determined mainly by the mandible. There are 
many deformities of the face which are the 
result of malposition or maladjustment of the 
mandible, even though continuity is not dis- 
turbed. Such conditions are mal-union of frac- 
tures, change of contour of a_ horizontal 
section of the mandible from osteomyelitis, de- 
velopmental abnormalities from childhood 
diseases of the bone, congenital defects such as 
agnathia or lack of development of the symphy- 
sis. Certain other deformities of the face are not 
related to bony changes but are the result of 
soft tissue abnormality causing loss of normal 
contour and the treatment of these cases may 
require bone transplantation as contour filling 
material. From this picture we see that the 
indications for transplantation of bone as a 
material to re-establish continuity and function 


ie purpose of transplanting bone to the 
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of the mandible, as well as contour filling 
material, are many. 

Four conditions are necessary for successful 
bone transplantation in general: (1) Bone 


Fic. 1. The teeth present in the mandibular fragments 
may be utilized to retain the sections in their normal 
position until the gap is repaired by bone graft. 


grafts should be transplanted into healthy 
tissue. (2) The recipient site should have a 
good blood supply; and if avascular scars are 
present, they should be excised and healthy 
vascularized tissue provided. (3) Bone grafts 
should be in close contact with the existing 
normal bone. (4) Immobilization of the grafts 
and recipient bones should be positive. Many 
well executed operations have failed through 
lack of control of the bone graft. 

The types of graft most frequently used in 
the face are the block graft osteoperiosteal and 
chip grafts. There is a definite indication for 
each of these types. Large blocks of bone graft 
are used to repair large defects, and osteo- 
periosteal and chip grafts may be utilized as 
supplementary fillers or in smaller gaps. The 
ilial bone is the common source of supply for 
such grafts. In addition to providing bone in 
large quantities it is cancellous and is con- 
sidered more viable. Rib bone and occasionally 
bone from the tibia are also used at times. 

The exact nature of the bone defect cannot 
always be predetermined. Therefore, whether 
one is dealing with gunshot wounds or with 
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neoplastic tissue, it should be an invariable 
rule to make provision for the control of the 
remaining separated parts of the mandible in 
as near their normal position as possible by 
the use of retaining devices. (Figs. 1-4.) If on 
the other hand the mandibular segments are 
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Later when the tissues are healed and are free 
of avascular scars, transplantation of bone can 
be carried out. 

Reconstruction is facilitated if the temporo- 
mandibular joint and the head of the condyle 
are preserved. If at all possible, in the resection 
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Fic. 2. The mandibular stumps may be held in their proper position by the use of a banded arch 
wire splint which is applied and adjusted immediately following the surgical removal of pathologic 


tissue from the jaw. 


Fic. 3. Following removal of the ramus of the mandible an appliance of this type is useful to prevent 


the mandible from sliding backward. 


Fic. 4. Roentgenogram showing forked wire splint for 
immobilizing posterior fragment in a case of loss of one 
side of the body of mandible. A jackscrew permits ad- 
justment of the amount of pressure applied by the 
appliance to the anterior border of the ascending ramus. 


already distorted by the uncontrolled pull of 
muscles or by scars, the first step toward re- 
construction is to correct the malposition of 
the mandibular segments and retain that 
position with the proper means of fixation. 


of non-malignant tumors of the ramus, these 
structures should be spared. 


RESTORATION OF CONTINUITY 


The procedure of choice is determined by 
the amount of bone missing. Compound 
comminuted fractures of the mandible will 
occasionally result in ‘non-union in which the 
gap between the two fragments may be narrow. 
In the repair of such a case the defective area 
is exposed by an incision below the lower 
border of the mandible, the ends of the stumps 
are freshened with a rongeur or osteotome, and 
bone chips or osteoperiosteal grafts taken from 
the crest of the ilium are packed in to fill the 
gap. 

When a larger gap exists, one should depend 
upon bone block to bridge the stumps of the 
mandible, supplemented perhaps by bone chips 
on each end to fill the dead spaces. (Fig. 5.) 

Defects involving the ascending ramus and 
the angle of the jaw require special consider- 
ation. When bony structure is lost, the masseter 
and internal pterygoid muscles become ad- 
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Fic. 5. This patient suffered gunshot wounds resulting 
in loss of the mandible from the right molar region to 
the midline. Well made cast splints maintained the 
segments in good position until definitive surgery 
could be performed. Plan of treatment six months after 
the injury was as follows: (1) construction of a new 
splint to keep the mandibular stumps in their normal 
position since the original splints had become loose by 
this time. (2) Excision and repair of the scars of the 
face to render the tissues more receptive for a bone 
graft. (3) Transplantation of block, ilial bone to bridge 
the gap between the stumps. In addition, the promi- 
nence of the chin was accentuated by adding bone to 
the region of the symphysis. (4) Closure of the old 
tracheotomy. 


herent to each other; a properly shaped bone 
graft should be inserted between these two 
muscles and not external to them. A skin 
incision about 114 inches long below the tragus 
of the ear will in most cases be sufficient to 
obtain good exposure of the operative field. 
When exceptionally large bone grafts are re- 
quired to fill defects of the mandible, instead 
of exposing a large area under the mandible, 
it is more simple to expose each end of the 
stump through a small incision, make a tunnel 
between the two openings and insert the 
transplant through this tunnel. (Fig. 6.) 

A successful bone graft will join the separated 
bone segments together but does not necessarily 
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to the Mandible 


Fic. 6. X-ray of a patient in whom a large portion of the 
mandible was sacrificed in the removal of a huge 
adamantinoma. The continuity of the mandible was 
later re-established by implantation of three sections of 
ilial bone in a tunnel through the soft tissues reaching 
from the left temporomandibular joint to the opposite 
angle of the jaw. The grafts were inserted through three 
separate small incisions and wired together until con- 
solidation occurred. (Courtesy of J. Oral Surg., 9: 59-64, 
1951.) 


provide efficient functioning of the mandible 
which is the mastication of food. In many cases 
there may be sufficient teeth present. How- 
ever, in large defects in which the replaced 
bone covers a greater part of the mandible, the 
patient is obliged to use an artificial denture. 
The surgeon’s work is not complete unless 
provisions are made to prepare the oral cavity 
for the proper retention of a denture. This may 
involve further operative procedures within the 
oral cavity. (Fig. 7.) 


RESTORATION OF CONTOUR 


Since the mandible is the principal bony sup- 
port of the lower part of the face, defects of the 
bone will be reflected in contour. In some cases 
the mandibular arch may be intact, but in old 
healed compound comminuted fractures or 
other pathologic and developmental conditions, 
the normal outline of the lower part of the face 
may be completely disrupted. The chin may 
lose its prominence and both sides of the 
mandible may be asymmetrical. In such cases 
bone grafting is indicated to improve the con- 
tour. For these procedures bone from the ilial 
crest is preferred to cartilage or inert materials. 

As a means of contour restoration bone graft 
is superior to any other substance, provided 
that the transplant can be inserted in close 
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Fic. 7. As a result of osteomyelitis following extraction, this patient had complete obliteration of the 
mandibular alveolar process on the left. a, the bone here was very thin and pathologic linear fracture 
existed. Two reconstructive operations were performed. The first consisted of transplantation of a 
large block of ilial bone to hasten union of the fracture and at the same time supply bulk and improve 
the contour of the face. B, the second operation, four months later, was performed to prepare the 
mouth for reception of a large dental plate. The buccal side of the mandible was undermined and a 
skin graft applied to the raw area, thus reconstructing a deeper buccal fold which would maintain 
with stability a large denture. 


Fic. 7. c, The combination of the massive bone graft 
plus the added bulk of a large denture resulted in con- 
siderable improvement in facial contour. 
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proximity of living bone. The anterior surface 
of the mandible is ideally favorable for the 
reception of bone grafts. 

Restoration of chin prominence: Prior to 
draping the face a superficial vertical line is 
made in the median line of the chin. This acts 
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(Fig. 8.) As the bone transplant is actually 
retained by the overlying soft tissues, one can 
adjust the prominence of the chin by adding 
thin slices of ilial bone beneath the transplant. 
In due time the transplanted bones consolidate 
with the symphysis. (Figs. 5 and 9.) 


Fic. 8. a, A triangular piece of bone is removed from the entire thickness of the 
ilial crest. B, after exposing the anterior surface of the symphysis the bone graft is 
shaped to the proper contour and held in position by sutures passed through the 
skin. c, additional pieces of bone are added under the main transplant to accen- 


tuate the prominence of the chin. 


as a guide in placing the transplant in the 
median line of the chin. A small incision is 
made under the chin about 1 inch long. The 
anterior surface of the symphysis is exposed 
and a thin layer of the cortex is removed with 
the osteotome. A triangular shaped section of 
bone is removed from the crest of the ilium, 
shaped with the rongeur and file, and then fitted 
to the anterior surface of the symphysis. In 
order to hold the transplant in the desired 
position two holes are drilled at the center of 
the upper border of the transplant and through 
and through mattress sutures are taken through 
the skin of the chin, thus holding the transplant 
in the desired position in front of the symphysis. 
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There are many types of deformities in 
which addition of bone to the lateral surface 
of the ascending ramus as well as the body is 
indicated. Usually a curved incision about 114 
inches long below the angle of the jaw is sufli- 
cient for exposure. Through this opening one Is 
able to separate the periosteum from the bone 
and carefully enlarge the tunneled cavity with 
a blunt instrument without penetrating the 
oral cavity. To expose the lateral surface of the 
ramus it is necessary to cut through the 
masseter muscles over the angle of the jaw and 
resuture it after the desired amount of bone is 
inserted. The design of ilial bone that I have 
used in this respect consists of multiple, thin 
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Fic. g. A patient with retrusion of the chin from childhood. A long period of 
orthodontic treatment maintained the teeth in fairly good occlusion but 
seemed to have no effect on development of the chin prominence. A previous 
operation in which evidently preserved cartilage was used failed to correct 
the condition adequately. The addition of ilial bone to the symphysis as out- 
lined in Figure 8 gave a satisfactory result. 


Fic. 10. A, This patient had atrophy and underdevelopment of the entire right side of 
the face as a result of the use of CO» snow and irradiation in the treatment of a con- 
genital hemangioma in childhood. s, for contour restoration bone grafting was done on 
two occasions, strips of ilial bone being added to the lateral surface of the ascending 
ramus and body of mandible on the right. In addition, through a separate incision, 
bone was added to the zygoma to build out this area. 
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Fic. 11. A, As a result of osteomyelitis of the mandible in childhood this pa- 
tient had a badly retracted lower jaw with deviation of chin to the right and 
loss of most of the teeth. At the first reconstructive operation the chin was 
brought nearer the midline by a diagonal osteotomy through the short side of 
the body of the ramus and held in position by external traction appliances. 
Six months later several sections of ilial bone were added to the symphysis and 
left side for added fullness. p, five months later a deeper buccal sulcus was 
made so that a large denture could be retained which would add to the desired 


fullness on the left side of the mandible. 


sections, not over 1¢ of an inch thick, cut with a 
broad osteotome from along the crest of the 
ilium. These thin slices of bone are put into 
position, one over the other according to the 
desired fullness. By using several pieces of this 
kind one is better able to judge the desired 
contour. (Figs. 10 and 11.) 

I am aware that many surgeons are in favor 
of inert substances or preserved cartilage as a 
material for contour restoration. I have no 


objection to the use of living cartilage, although 
I feel that bone is superior to cartilage in the 
mandible. However, I do not see any valid 
reason for the use of dead cartilage or inert 
substances when living tissue in a sufficient 
quantity can be obtained from the patient for 
restoration purposes. 

Acknowledgment: I wish to acknowledge the 
assistance of Dr. Aram Roopenian in the 
preparation of this article. 
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VASCULAR TUMORS OF HEAD AND NECK 


James W. HeEnprICcK, M.D. 


San Antonio, Texas 


as the names imply, are products of 

newly formed blood and lymph vessels. 
This paper will be confined to the angiomas 
occurring as developmental anomalies and will 
not include varicosities, tumors of connective 
tissue, exuberant granulation tissue, vascular 
sarcomas nor arteriovenous aneurysms and 
fistulas. 

Vascular tumors of the blood and lymph 
vessels frequently involve the skin of the head 
and neck and not uncommonly, the oral cavity, 
subcutaneous tissue, muscle, fascia and bone. 
Occasionally active proliferation of angioma- 
tous tissue is accompanied by marked changes 
in connective tissue which demonstrate a neo- 
plastic nature by forming metastases. Both 
hemangiomatous and lymphangiomatous ele- 
ments may occur simultaneously in the same 
tumor. 

The following clinical classification of vascu- 
lar tumors, suggested by Hertzler,!?:”° has been 
found practical: (1) Hemangioma: capillary, 
venous and cavernous; (2) lymphangioma: 
simple, cavernous and cystic hygroma. 

Hemangiomas are common tumors of the 
head and neck in infants and children and are 
usually observed soon after birth. Their growth 
is rather rapid for a period of a few months 
after which they remain stationary and gradu- 
ally enlarge as the child grows; they may be- 
come disfiguring by the time the child is four 
or five years of age, particularly in cases of port 
wine stains which frequently cover large areas 
of the face, neck or upper extremity and are less 
likely to disappear than the common straw- 
berry birthmark. It is essential to treat larger 
hemangiomas for cosmetic reasons and to pre- 
vent ulceration, infection and secondary hemor- 
rhage, especially when located in areas where 
trauma Is likely, 1.e., lip, tongue, buccal mucous 
membrane and nose. The smaller hemangiomas 
of the skin or mucous membrane of the oral 
cavity disappear without therapy in most in- 
stances within four or five years. 

Capillary hemangiomas of the skin, buccal 
mucous membrane or tongue, represented by 


H EMANGIOMAS and lymphangiomas, 
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port wine birthmarks observed soon after birth, 
are of congenital origin and may vary in size 
from pinpoint to some covering large areas. 
These tumors are due to intradermal or intra- 
cutaneous capillary dilatation’? and the chief 
reason for removing them is to improve cos- 
metic appearance of the patient. Occasionally 
they may be associated with deeper types of 
vascular diseases; this angioma may not blanch 
when pressure is applied due to a reddish pig- 
ment in the skin. Microscopically, these tumors 
show dilated cutaneous capillaries lined with 
endothelium. 

Venous hemangiomas or strawberry birth- 
marks are represented by soft, compressible, 
elevated tumors present at birth or appearing 
immediately thereafter. They may vary from 
pinpoint to several centimeters in diameter and 
are ovoid or irregular in shape. Their growth 
is rapid during the first few months of life to 
form elevated, bulky skin tumors. This group 
of tumors are more deeply located than capil- 
lary hemangiomas and may be covered with 
normal skin or the skin may be thin and, fol- 
lowing trauma or application of escharotic 
pastes, may ulcerate, develop hemorrhage or 
infection. In some instances tributary arteries 
at the edges of these lesions pulsate and are 
connected with the venous system which con- 
verts them into arteriovenous aneurysms of the 
juvenile type. (Figs. 1 a and B.) Occasionally, 
following trauma connective tissue and fibrosis 
will obliterate the small arteries beginning in 
the center and progressing toward the periphery 
causing a decrease in the size of the tumor. 
There is a close relationship between this type 
of tumor and melanoma. When the vessels are 
narrow and there is hyperplasia in surrounding 
connective tissue, histologically they simulate 
sarcoma;!2 however, when malignant trans- 
formation occurs, it is the nevi cells which 
bring about the change. 

Cavernous hemangiomas are spaces which 
fail to form normal blood vessels, thereby 
differing from the preceding types in that the 
blood-containing spaces are larger, more irregu- 
lar and lack walls; they are composed of large 
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Fic. 1. A, Extensive hemangioma involving the end of the bridge, ala, columella and mucous mem- 
brane of nose. Tumor became ulcerated with recurrent episodes of bleeding; treated with solid 
carbon dioxide and sclerosing solution after which tumor disappeared and plastic repair of nose was 
carried out at a later date when child became older. B, capillary hemangioma, bridge of nose. Good 
cosmetic results obtained with radium therapy, 100 mg. hours. 


blood cavities'! with endothelial linings filled 
with red blood cells. Usually these hemangi- 
omas are first observed in young children but 
do not develop further after puberty; they are 
elevated; the overlying skin is usually thinned 
out, smooth and has a purplish red color. 
Cavernous angiomas may or may not connect 
with larger blood vessels in the area and, fol- 
lowing trauma or an improperly planned surgi- 
cal excision, may result in severe hemorrhage. 
(See Figure 2.) Occasionally, following mild 
trauma, infection and fibrosis may replace the 
entire tumor with obliterating scar tissue. In a 
previous study of angiomas” approximately 
55 per cent were single; in the remaining 45 per 
cent there were two or more. Frequently a 
hemangioma of the skin extends to involve the 
buccal mucous membrane, cheek, lips, tongue 
and cranial contents as reported by Sturge.” 
Lymphangiomas are less common than he- 
mangiomas and are more likely to assume dis- 
tinct neoplastic properties; their eradication is 
more difficult and they are less sharply divided 
into groups than angiomas of the blood vessels. 
Development of lymphangiomas is due to 
changes in perivascular connective tissue” '®'8.22 
which is probably caused from primary changes 
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in the lymph. Unlike hemangiomas, no direct 
connection between lymphangiomas and their 
circulatory system can be demonstrated. 
Lymphangiomas frequently occur on the face, 
around the parotid gland and neck (cystic 
hygroma) and also may involve the lip (macro- 
chelia) or the tongue (macroglossis). They 
occur more commonly in older patients than 
hemangiomas although occasionally they are 
of congenital origin and are present at birth. 
Clinically these tumors appear as profuse en- 
largements on the skin, subcutaneous tissue, 
mucous membrane, submucosa or subcutaneous 
tissues of the neck where they frequently grow 
into extensive tumors to produce marked pres- 
sure on surrounding structures. The smaller 
tumors are moderately compressible, firmer 
then hemangiomas, and have a deep bluish hue. 
Lymphangiomas, wherever located, undergo 
periodic inflammation with marked increase in 
size and density. Infection may follow trauma 
with elevation of the patient’s temperature to 
as high as 105°F. This reaction apparently is 
not associated with bacterial infection but is 
produced by clotting of the lymph which 
causes the tumor to become noticeably indu- 
rated and hard. (Fig. 3.) Histologically, 
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Fic. 2. Cavernous hemangioma involving skin, 
parotid gland and lower area of ear; treated with in- 
jection of sclerosing solution and surgical excision 
later. 


lymphangiomas are composed of cystic spaces 
lined with endothelium on a thin connective 
tissue base. 


TREATMENT OF VASCULAR TUMORS 


The more common forms of treatment of 
hemangiomas are solid carbon dioxide, irradia- 
tion, electrosurgery, injection with sclerosing 
solutions or tatooing (neutralization of color). 
After a method of therapy has been chosen, 
factors to be considered in determining the 
most advantageous time to treat hemangiomas 
of the skin, buccal mucous membrane or tongue 
are: age of the patient, type and location of the 
tumor and its rate of growth. Hemangiomas 
located on areas subject to injury or infection 
should have prompt treatment. Removal of 
others for cosmetic purposes only may be with- 
held until the child is six to twelve months of 
age. '8:20 Hemangiomas which are growing more 
rapidly than the child should be eradicated as 
early as possible as the skin over the tumor 
becomes extremely thin with resulting ulcera- 
tion, infection, hemorrhage and the growth 
may become larger. Port wine stains and 
cavernous hemangiomas are unresponsive to 
solid carbon dioxide or irradiation therapy, and 
in most instances treatment of these tumors 


Fic. 3. Extensive lymphangioma of lower lip present 
since birth with frequent ulcerations and episodes of 
bleeding; treated by surgical excision of all involved 
tissue with plastic repair of lip which gave good func- 
tional and cosmetic results. 


can be postponed until the child is three or 
four years old. 

Venous or strawberry hemangiomas respond 
to either solid carbon dioxide or irradiation 
therapy in direct proportion to the maturity of 
the endothelial cells [ining the capillaries; the 
cells are more sensitive to modalities of 
therapy in the embryonic stage. Solid carbon 
dioxide has been used for several years in the 
treatment of capillary hemangiomas with defi- 
nite advantages. It is readily available; its 
effects are similar from a biologic standpoint 
to those obtained by irradiation therapy, Le., 
mild sclerosis of the surrounding stroma and 
obliterative endarteritis. Solid carbon dioxide 
does not produce skin atrophy nor pigmenta- 
tion which frequently result when irradiation 
therapy is administered; in addition, there is 
no likelihood of disturbance of the ossification 
of the bone beneath the treated area. 

The solid carbon dioxide is cut out the exact 
shape and size of the hemangioma‘ so the scar 
will not be larger than the lesion; it is applied 
from eight to ten seconds on very small chil- 
dren. If the tumor is over 2 or 3 cm. in diameter, 
one area may be treated at a time and others 
later at weekly intervals until the entire surface 
has been covered. In the more vascular types 
of capillary hemangiomas, several treatments 
are required for complete removal of the tumor. 
This form of therapy is especially useful in 
small capillary hemangiomas about the internal 
or external canthi and eyelids where electro- 
dessication is equally useful. 

Irradiation therapy, either radium or roent- 
gen ray, has been valuable in the treatment of 
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hemangiomas of the skin. Since it is practically 
impossible to keep an infant quiet to be treated 
with x-ray therapy, radium is more frequently 
utilized. The technic of application of radium 
therapy is as follows:'*:° Usually from 50 to 
150 mg. of radium element are used, I mm. 
platinum filter screened with monel metal and 
felt, at 0.5 cm. The dose is from 100 to 200 mg. 
hours depending on the size of the tumor; the 
time will vary from one to two hours. Radium 
placques may be prepared in any shape or size 
to fit the tumor and equally distribute the 
irradiation. Smaller hemangiomas in younger 
children usually respond to one or two applica- 
tions; occasionally three may be necessary 
spaced at three- to four-month intervals. 
Larger hemangiomas are treated in piece-meal 
fashion: the tumor is marked into segments; 
one area at a time is treated exercising care not 
to overlap. There is progressive fading out of 
the tumor after a period of two to four months. 
Irradiation therapy has been of no value in the 
treatment of hemangiomas in older children 
and has not been used for those on the eyelids 
because of probable injury to the eye. He- 
mangiomas on the cheek, scalp and ear have 
been treated with excellent results following 
either carbon dioxide or radium placque therapy. 
The blood channels in cavernous hemangi- 
omas are too large to be sclerosed by irradiation 
or solid carbon dioxide therapy as there is not 
sufficient fibrous tissue present to produce 
sclerosis. In addition, this type of hemangioma 
not infrequently is elevated and firm due to an 
associated hyperplasia of fat and connective 
tissue. The author has used sclerosing solutions 
on cavernous hemangiomas in small children 
to reduce the size and keep the tumors under 
control until the child is old enough to undergo 
surgical excision of the lesion. Small amounts 
of sclerosing solution are injected at five- to 
ten-day intervals throughout the hemangioma 
with a very fine needle. Care should be exer- 
cised not to place the solution too near the skin 
which will result in a slough, infection and an 
ugly scar which will require surgical excision 
and plastic repair. The following sclerosing 
solutions* have been used with good results: 
either 25 per cent glucose or quinine dihydro- 
chloride and urethane diluted with an equal 
part of 1 per cent procaine hydrochloride. The 
injections are given submucously or subcu- 
taneously making several deposits through the 
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same needle puncture. The procaine hydro- 
chloride renders the procedure painless. Any 
area which does not respond to repeated injec- 
tions of the sclerosing solution should be 
either surgically excised or removed with 
electrocoagulation. 

Cavernous hemangiomas persisting after pre- 
liminary treatment with sclerosing solution or 
other types which have not been eradicated by 
treatment with solid carbon dioxide or irradia- 
tion therapy may be effectively removed by 
surgical excision; the smaller lesions are re- 
moved in one stage. Larger lesions are removed 
in two or three stages; if the entire procedure Is 
carried out in one stage a skin graft may be 
required to cover the defect; but when multiple- 
stage procedures are utilized, this will not be 
necessary. The surgical technic employed con- 
sists of excising the center of the tumor; the 
subcutaneous tissue is brought together with 
fine, light cotton, inverting the knots. The skin 
is then approximated without tension with fine 
intradermal sutures of black silk using a small 
needle. The skin sutures are removed at the 
end of four to seven days. After a period of 
several months the skin is stretched so a second 
surgical procedure will completely remove the 
remaining tumor or scar. In some cases of large 
cavernous hemangiomas the entire surgical pro- 
cedure must be carried out at one time to 
prevent profuse hemorrhage which may result 
when large sinuses are opened. Skin grafts are 
necessary if the defect is large. 

Electrodessication, superficial or interstitial, 
has been useful in eradicating all hemangiomas 
1 cm. or less in diameter on the eyelids or 
vermilion border of the lips. This technic is 
used with or without local anesthesia and there 
is excellent healing after a period of three to 
four weeks. Hemangiomas which have been 
permitted to ulcerate and have active bleeding 
may be promptly eradicated with thorough 
electrodessication. There is, as a rule, good 
healing and plastic repair is not necessary. 
Cavernous hemangiomas may be eradicated 
with interstitial electrocoagulation by the fol- 
lowing technic: An area around the hemangi- 
oma is blocked with local anesthesia; a fine 
electrosurgical needle is then inserted into the 
tumor and the coagulating current is turned 
on for five or six seconds or until the growth 
begins to appear pale; the needle is withdrawn 
and reinserted from place to place throughout 
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Fic. 4. A, Hemangioma of buccal mucous membrane of cheek, lateral surface of upper and lower gingiva in 
seventeen year old man; treated by thorough electrodessication and electrocoagulation with good results and no 
recurrence. B, hemangioma of floor of mouth in thirty year old woman. Patient had been treated elsewhere for calculi 
in submaxillary duct and had teeth extracted because of tumor. Treated by thorough removal with electrocoagula- 


tion, with good functional results. 


the tumor about 1 to 2 cm. apart. Care is 
exercised not to overcoagulate which will result 
in an ugly scar and slough. 

Capillary hemangiomas (port wine stains) 
involving large areas of the face or neck but 
which are not elevated above the surrounding 
skin have been therapeutic problems. Such 
lesions do not respond favorably to irradiation 
or solid carbon dioxide therapy in most in- 
stances; they cannot be treated adequately 
with sclerosing solutions but they do warrant 
therapy so appearance of the patient may 
approximate normal. The use of tatooing or 
neutralization of color by intradermal injection 
of permanent pigments is being utilized with 
very commendable results. Conway and Dock- 
tor® developed an electromagnetic device to 
inject permanent pigment into the upper layers 
of the derma to the stratum germinativum and 
superficially to the vascular dilatations of the 
hemangioma. This process reduces cosmetic 
disability encountered in patients with these 
extensive tumors of the face, neck or hands. 

In 1879 Sturge” described the association of 
vascular nevi of the face, cheek and neck with 
homolateral changes in the cerebral cortex. 
Weber,” in 1922, made a careful roentgeno- 
logic study of the skull in this disease. This 
syndrome may be associated with various con- 
ditions: the patient frequently has vascular 
nevi along the course of the superior and mental 
branches of the trigeminal nerve and not 
infrequently these may extend over large areas 


of the neck, face and scalp to involve the 
palate, gums and jaws. In addition, there may 
be hemiatrophy of the brain associated with 
atrophy on the opposite side of the body from 
the angioma. Various forms of paralysis, 
aphasia, anosmia, epilepsy (Jacksonian type) 
and mental retardation as well as a pituitary 
dystrophy and intracranial calcification may 
occur. Patients may have all or a combination 
of these symptoms. When patients are en- 
countered with extensive hemangiomas of the 
skin of the face extending on to the lips, cheek 
or palate, careful x-ray examination of the 
skull should be made to determine if there is 
intracranial extension and involvement. 
Hemangiomas and lymphangiomas of the 
oral cavity are best eradicated with surgery or 
electrosurgery depending on the appearance, 
size and location of the tumor and preference 
of the operator. Small growths on the mucous 
membrane of the cheek should be exciséd and 
the wound sutured. Larger growths involving 
extensive areas of the cheek or floor of the 
mouth are treated by ligation of the external 
carotid artery on the side of the tumor which 
permits more accurate removal of the mass and 
less likelihood of severe hemorrhage. The 
sinuses of large cavernous tumors are of such 
size that electrosurgery is inadequate in the 
prevention of hemorrhage. Following ligation 
of the external carotid artery the tumor is 
excised under general anesthesia and the vessels 
are coagulated using a ball coagulator. In 
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larger and more vascular tumors the walls of 
the vessels are rigid and frequently have a 
honey-comb appearance in cross section. (Figs. 
4a and Bs.) After these lesions are excised or 
destroyed by electrocoagulation a soft pliable 
scar remains with no limitation of function of 
the tissues. 

Hemangiomas or hemangiolymphangiomas 
on the tongue or lip may interfere with talking, 
eating or swallowing. Several cases observed in 
small children involving the tongue”’ were so 
large they produced deformity of the mouth 
and teeth. In one case (see Figure 5) the 
tongue protruded for a distance of 7 or 8 cm. 
and could not be replaced in the mouth. This 
tumor had been treated elsewhere with x-ray 
therapy without beneficial effects. Following 
surgical excision of the mass there was normal 
healing and the teeth were brought into proper 
alignment by a dentist giving good cosmetic 
results. 

Extensive hemangiomas or lymphangiomas 
may involve either part or all of the upper or 
lower lip (Fig. 3) and are subject to trauma, 
infection and are definite cosmetic disabilities. 
Smaller lesions may be destroyed with electro- 
dessication by placing the dessicating needle 
into the involved area and permitting it to 
remain four or five seconds until there is 
blanching of the tissues. The process is repeated 
in areas 14 to 1 cm. apart until the entire mass 
is dessicated. Recently a middle aged man was 
seen with an extensive hemangioma covering 
two-thirds of the lower lip and which extended 
on to the mucous membrane of the cheek. 
Eradication of the tumor required a V-shaped 
excision of the most prominent area of the lip 
and wide dessication of the remaining part 
from the mucous membrane of the cheek. 
Excellent healing and good cosmetic results 
were obtained which allowed the patient a 
normal appearance and improved mental atti- 
tude. When the whole lower lip is involved, the 
entire lymphangiomatous area is resected and 
an appropriate plastic repair is carried out. 
(Fig. 3.) 


CYSTIC HYGROMA COLLI 


This group of benign, multilocular, cystic 
tumors are of lymphatic origin and-lined with 
endothelium. Any area of the body may be 
involved; however, a recent review of a group 
of cases® revealed that 93 per cent occur in 
the neck. These result from areas of seques- 
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Fic. 5. Extensive hemangiolymphangioma of 
tongue in four year old child. Tongue had been en- 
larged since birth and had been treated elsewhere 
with x-ray therapy, with no results. Child was 
unable to replace tongue in mouth which caused 
difficulty in eating and talking. Treated by surgical 
excision of involved area, with excellent results. 


trated embryonic lymphatic tissue developing 
along the jugular sacs and retaining their 
power of growth by developing fibrillas and 
sprouts on the lining of the walls of the cystic 
spaces.’ The fibrillas and sprouts penetrate the 
surrounding tissues and secrete droplets of 
fluid which form small cysts. These small cysts 
cause pressure necrosis of the tissues which 
they infiltrate and as growth continues, larger, 
multilocular cysts result. These cysts enlarge 
along fascial planes, penetrate muscles, envelop 
nerves and surround larger blood vessels. They 
may extend from the neck into the superior 
mediastinum or, if superficially located, may 
extend across the clavicle into the chest wall or 
axilla. Frequently the submaxillary area is in- 
volved producing pressure on the floor of the 
mouth, larynx or pharynx. It is not uncommon 
to see these tumors extending from the mastoid 
process to the clavicle. 

The growth of cystic hygroma, as a rule, is 
slow, but occasionally in children rapid growth 
may occur and a surgical emergency develop 
within a period of days or weeks producing 
difficulty in respiration and deglutition. The 
cystic tumor may surround the brachial plexus 
causing pain and hyperesthesia in the arm and 
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hand of the involved side. Following upper 
respiratory infection there may be secondary 
infection in the hygromatous mass with acute 
toxemia and septicemia. 

Cystic hygroma must be differentiated from 
branchiogenic?! and_ cysts. 
Branchiogenic cysts occur more frequently at 
or below the angle of the mandible, are deeply 
located, tense, localized and usually small. The 
cyst is lined with squamous cell epithelium and 
lymphoid tissue is contained in the wall; the 
cyst contains a thick, heavy, grumous material. 
Thyroglossal cysts occur in the midline of the 
neck above or below the hyoid bone. 

Treatment of cystic hygroma varies; for- 
merly x-ray and radium therapy’* were used 
with a high mortality. The most rational 
therapy is surgical excision®'** of all endo- 
thelial tumor tissue. Sclerosing solutions have 
been used by the author as a valuable adjunct 
to surgical excision of the larger growths of 
short duration. If carefully used, sclerosing 
solutions will tend to shrink the cyst making its 
removal easier and safer. These cysts are multi- 
locular consequently it is imperative that each 
daughter cyst be punctured, aspirated and in- 
jected if the sclerosing solution is to be effec- 
tive. C. R. Edwards”? was one of the first to 
use this method to control large cystic hygromas 
and has contributed much to the combined 
method of injection and surgical removal. 
Twenty-five per cent glucose solution or sodium 
morrhuate is used with a fine needle and seldom 
more than 10 cc. are injected at one time. A 
pressure dressing is applied over the cyst after 
injection to prevent it from refilling. 

Larger cysts are removed six to eight weeks 
after the initial injection using intratracheal 
anesthesia. An incision is made over the cyst 
along the lines of the neck and the tumor and 
all its ramifications are dissected. Older cysts 
frequently adhere to vital structures, i.e., the 
carotid artery, jugular vein, vagus nerve, 
brachial plexua, trachea or esophagus. When a 
cyst occurs on the left side of the neck, care 
must be exercised during its removal not to 
injure the thoracic duct. With development of 
aspiration and injection of sclerosing solution, 
multiple operative procedures are infrequently 
used for eradication of cystic hygroma. 

Congenital and traumatic arteriovenous 
aneurysms may simulate hemangiomas and 
lymphangiomas of the head and neck by pro- 
ducing a tumor mass in the neck or evidence 
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of an abnormal circulation in the skin,'§ 
(purplish discoloration) subcutaneous tissue, 
muscle, and at times mandible. A thrill, bruit, 
murmur and other manifestations are present. 
Congenital aneurysms may begin in childhood 
as strawberry birthmarks deeply located and 
rapidly enlarge as the child grows. 

Hemangioendothelioma is occasionally en- 
countered in the area of the face and neck, 
most frequently in the region of the parotid 
gland. This type of tumor involves the skin 
and subcutaneous tissues and is rather firm in 
consistency. The skin over the tumor is thinned 
out and has a bluish red color. This tumor 
infiltrates surrounding tissue and is rather de- 
structive in its invasive characteristics. A sub- 
stantial percentage of hemangioendotheliomas 
are reported to undergo malignant change.” 
Two cases have been observed by the author 
in recent months, both of which involved 
female infants under six months of age; both 
were located in the parotid region and during 
operation were found to have invaded and 
surrounded the deeper structures in the upper 
posterior triangle of the neck. No recurrence 
has been observed following complete surgical 
excision. 


SUMMARY 


Hemangiomas are frequently encountered on 
the face and neck of children; lymphangiomas 
are less frequent but are more difficult to 
eradicate. 

Solid carbon dioxide, radium and roentgen 
therapy, electrosurgery, surgery, the use of 
sclerosing agents and tattooing are the modali- 
ties of therapy used to eradicate hemangiomas 
and lymphangiomas; each type is discussed in 
detail. 

The Sturge-Weber syndrome is a congenital 
vascular disease in which vascular nevi of the 
face, lips, neck or mouth are associated with 
homolateral changes in the cerebral cortex. 

Cystic hygroma are benign multilocular 
cystic tumors of lymphatic origin lined with 
endothelium. Over 90 per cent occur in the 
neck. If these tumors are permitted to persist, 
there may be rapid growth with embarrass- 
ment of surrounding structures in the neck, 
mouth and chest. They can be safely treated 
with aspiration of the cyst contents and 
immediate injection of sclerosing solution fol- 
lowed in three to six weeks by complete surgical 
excision. 
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PAROTID GLAND TUMORS AND THEIR SURGICAL 
MANAGEMENT 


RayMonp W. McNEALy, M.D. AND W. McCa M.D. 


Chicago, Illinois 


LARIFICATION of the exact surgical 
( , anatomy and pathology of the parotid 
gland seems to have lagged behind pro- 
fessional knowledge of other organs accessible 
to surgical treatment. As a result of incorrect 
or misleading information the treatment of 
tumors of the parotid gland has in many in- 
stances been inadequate. Neoplasms of this 
gland may remain completely curable for a 
decade or more. Yet, because of misconceptions 
concerning their malignant nature and proper 
treatment, many are allowed to pass into gross 
and incurable malignancy. 

Interest in the surgical treatment of tumors 
of the parotid gland has been given a great 
stimulus by the pioneer work of Hamilton 
Bailey.! He has made surgeons cognizant of the 
deficiencies in their knowledge of the anatomic, 
pathologic and clinical aspects of the parotid 
gland. 

It is our purpose here to dispel some of the 
common misconceptions concerning parotid tu- 
mors, to review some critical points of the surgi- 
cal anatomy and pathology of the organ and to 
describe an adequate surgical procedure for re- 
moval of tumors of this gland. 


ANATOMIC CONSIDERATIONS 


The most important addition to our knowl- 
edge of the surgical anatomy of the parotid 
gland was observed clinically by Hamilton 
Bailey and demonstrated in the laboratory by 
McCormack, Cauldwell and Anson.? They 
showed that the gland is consistently bilobular; 
that the superficial, spreading portion of the 
gland is connected to the smaller, deep portion 
by an isthmus. They demonstrated further that 
the facial nerve lies between the superficial and 
the deep portions of the gland, and that the 
isthmus is embraced by the temporofacial and 
cervicofacial divisions of the nerve. This was 
the source of the expression that refers to the 
facial nerve as “the meat in a parotid sand- 
wich.” Another important point is the presence 
of frequent anastomoses between the two main 
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divisions of the seventh nerve distal to the 
isthmus. The clinical importance of these ob- 
servations will be noted I[ater. 

The parotid gland develops during the eighth 
week of fetal life from the oral octoblast along 
the lateral groove separating the upper and 
lower jaws. Its origin differs from that of the 
submaxillary and sublingual glands which de- 
velop from a ridge-like structure in the buccal 
epithelium occupying the furrow in the angle 
between the base of the tongue and the floor of 
the mouth. 

The fully developed gland lies behind the 
upper part of the ramus of the mandible which 
it overlaps medially and laterally. A forward 
prolongation over the masseter muscle superior 
to Stonson’s duct is sometimes designated as 
the accessory parotid. The enveloping parotid 
sheath is continous with the fascia of the neck 
as it passes upward from the sternomastoid 
muscle to the zygomatic arch. The space occu- 
pied by the parotid is bounded in front by the 
ramus of the mandible. The posterior margin 
is composed of the external auditory meatus, 
the tympanic plate, the base of the styloid 
process and the front of the atlas. These walls 
meet above the petrotympanic fissure. The 
posterior wall is prolonged laterally by the 
posterior belly of the digastric, stylohyoid and 
sternomastoid muscles. The lower part of the 
styloid process, the styloglossus and _ stylo- 
pharyngeus muscles, and the stylomandibular 
ligament bound the posterior portion of the 
gland on its medial aspect. There is no wall to 
the space occupied by the gland anterior to 
the styloid process, so the parotid rests on 
the fat and areolar tissue on the wall of the 
pharynx. 

The superficial portion of the gland over- 
lying the masseter muscle has the least limita- 
tion to growth, so it may extend upward to the 
zygoma, anteriorly over the edge of the 
masseter muscle and inferiorly until it is in 
contact with the submaxillary gland. 

Stenson’s duct emerges from the anterior 
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aspect of the gland above its middle and courses 
over the masseter and through the buccinator 
muscles to enter the oral cavity. It lies in 
approximately the middle third of a line be- 
tween the lower margin of the concha of the 
ear and the mid-point of the upper lip. 


PATHOLOGIC OBSERVATIONS 


Tumors of the salivary gland constitute 1 to 
2 per cent of all tumors. Tumors of the parotid 
gland account for about 80 per cent of salivary 
gland tumors. 

Since Virchow described mixed tumors of the 
parotid in 1863 extensive study of tumors of 
the salivary gland has been carried out by 
Ewing, Boyd, McFarland and others. In spite 
of the number of neoplasms examined, there is 
persistent disagreement concerning histogene- 
sis, classification and cytologic identification of 
individual tumors. 

We prefer the following simple classification 
of parotid tumors: (1) Cyst: Simple cyst is rare: 
it may develop as a result of atresia, obstruc- 
tion or congenital defects in the ducts. The 
unsubstantiated diagnosis of cyst is a dangerous 
one, as malignant tumors may present cystic 
degeneration when first seen. 

(2) Adenoma: A tumor occurring but rarely 
in the parotid, the adenoma is incapsulated, 
grows slowly and mimics the parent gland in 
microscopic appearance. The safe time to make 
the diagnosis of adenoma is after complete re- 
moval of the tumor. 

(3) Adenocarcinoma: Adenocarcinoma, simple 
or papillary, accounts for less than 10 per cent 
of parotid tumors. The microscopic appearance 
may be well differentiated and innocent, but 
the ultimate fate of the patient with adeno- 
carcinoma is sufficient evidence of the treacher- 
ous nature of this tumor. Adenocarcinomas 
tend to be poorly demarcated and infiltrating. 
The rather confusing terms oncocytoma and 
cylindroma designate a type of adenocarcinoma 
which is more rapid in its growth than that of 
the other parotid tumors; for this reason 
patients with adenocarcinoma usually seek 
treatment earlier. 

(4) Mixed tumors: Approximately 75 per 
cent of parotid tumors are so-called mixed 
tumors. These are not confined to the salivary 
glands; they have been described as occurring 
also in the lacrimal glands, nares, tonsils and 
lips. The typical site of origin in the parotid is 
in a comparatively circumscribed area just 


May, 1952 


649 


above and in front of the angle of the mandible. 
Occasionally the tumor develops just anterior 
to the tragus, in which position it may be con- 
fused with an enlarged preauricular lymph 
node. 

Mixed tumors usually appear in patients 
from twenty to forty years of age.* They grow 
slowly but may reach a diameter of 10 cm. 
They are usually ovoid but sometimes lobu- 
lated. Microscopically the tumors are made up 
of three components: complexes of epithelial 
cells in cords or duct-like structures; connective 
tissue of the mucoid type and a substance 
identified as cartilage or pseudocartilage. The 
genealogy of these tumors is not certain. 

There is a pronounced tendency toward re- 
currence following removal of these tumors. 
Marshall and Miles* reported on mixed tumors 
of the parotid in eighty-nine patients, twenty- 
five of whom had undergone previous surgical 
treatment. Ligation of the salivary ducts in 
dogs is said to produce mixed tumors; this gives 
rise to speculation as to the effect of inter- 
ference with secretion following surgical re- 
moval of part of the gland. 

(5) Entodermal cyst: Sometimes known as 
adenolymphoma or papillary cystadenoma 
lymphomatosum, this rare and benign tumor 
probably arises from the lymphoid conglomer- 
ate that surrounds the first branchial cleft. It 
is a bulky mass of lymphoid tissue more closely 
resembling that of the tonsil than that of the 
salivary gland. It is dangerous to diagnose this 
tumor unless the lesion is bilateral, particularly 
if the diagnosis implies a less radical treatment 
than that indicated for mixed parotid tumors. 

(6) Tumors of non-glandular origin: A variety 
of rare tumors arising from blood vessels, the 
facial nerve, lymphoid tissue and fibrous tissue 
of the capsule of the gland must be remem- 
bered. It may be helpful to recall that hemangi- 
oma is the most common tumor of this region 
in infants. Preoperative clinical diagnosis of 
this group of lesions is not usually made. 


SOME COMMON MISCONCEPTIONS AND FEARS 


We should now like to consider briefly some 
of the popular misconceptions and fallacies 
that have impeded progress in the treatment of 
parotid tumors. 

Fear of Facial Palsy. This is the most com- 
mon deterrent in the way of recommending or 
performing adequate surgical treatment of the 
parotid gland. Too often there is a specter with 
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an expressionless face, a drooping mouth and a 
tear-moistened cheek which appears when we 
speak of operating on this gland. We have 
found that major facial palsy occurs after 
division of one of the primary branches of the 
seventh nerve, but normal or nearly normal 
function returns after weeks or months. The 
anastomotic branches anterior to the parotid 
isthmus are no doubt responsible for recovery. 

Facial palsy due to invasion of the seventh 
nerve by tumor is more frequent than that due 
to operation. There would seem to be no 
rational objection to operation on the basis of 
fear of injury to the seventh nerve. 

A less known but equally troublesome result 
of nerve damage in the parotid region is the 
auriculotemporal (Frey’s) syndrome. When 
the patient with this injury eats, the cheek 
becomes hot, flushed and moist with perspira- 

.tion. Hyperesthesia of the face is noted, espe- 
cially during shaving. 

Fallacy of Waiting for the Tumor to Grow 
Larger. The observation by McFarland® and 
by Kennon’ that the recurrence rate was higher 
after removal of small tumors may be the basis 
of the practice of waiting for the lump to get 
bigger. There are two explanations of this 
seeming paradox; one is that “small” tumors 
are commonly removed through short incisions, 
which give unsatisfactory exposure and result 
in incomplete removal; the second reason is 
that it is impossible to determine when a tumor 
is “‘small.’”’ Many parotid tumors present small 
surface swellings that mask a much larger 
underlying tumor. It has also been observed 
that pinhead-sized additional tumors may occur 
in juxtaposition to the large, more easily dis- 
cernible tumor. 

The Ugly Scar. As we shall point out later 
an anatomically correct incision may at the 
time be cosmetically acceptable. Small trans- 
verse incisions designed to parallel the branches 
of the facial nerve should be abandoned in 
favor of an incision that displays the gland in 
its entirety. 

Fear of Salivary Fistula. Fistula rarely or 
never develops after removal of large portions 
of the parotid gland. A persistent fistula should 
make one think of persistent tumor. 

Pitfall of the Preauricular Lymph Node. 
Mixed parotid tumor may be misdiagnosed as 
an enlarged lymph gland. The common sites of 
occurrence of mixed tumors should be kept in 
mind. If there is no obvious explanation for 
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lymphadenopathy and the swelling continues 
to grow, the diagnosis of mixed tumor must 
always be considered. 

Pseudocyst. The mixed tumor may be so 
soft and cystic as to lead the surgeon to sup- 
pose that he is removing a cyst. A cystic 
swelling is too often thought to be innocuous. 
Recall that simple cysts are rare and that the 
diagnosis of adenolymphoma should not be 
made in the presence of a unilateral lesion. 

Roentgen Therapy. Nearly all parotid tu- 
mors are definitely radioresistant. Adenolym- 
phoma is the one possible exception that would 
respond to roentgen therapy. McFarland, after 
following patients with parotid tumors for 
years, found that no benefit resulted from this 
form of treatment. Janes? of Toronto, who 
studied this subject, knows of no instance in 
which cure has been effected by roentgen 
therapy. He has, however, observed deep, pene- 
trating ulcers and intolerable pain which re- 
sulted from this treatment. 


TECHNICAL CONSIDERATIONS 


Anesthesia. We routinely employ general 
inhalation anesthesia. Use of the endotracheal! 
method permits easier access to the operative 
field, but the ordinary closed system with mask 
is satisfactory in some cases. Local anesthesia 
is frowned upon; inadequate anesthesia too 
often results in inadequate surgical handling. 
Further, the infiltration of tumor-bearing tissue 
and the obscuring of an already disturbed 
anatomic picture should be discouraged. 

Incision. One of two incisions may be 
employed. That preferred by Hamilton Bailey 
is a J-shaped incision from the level of the 
zygomatic arch, passing close to the pinna, 
curving around the root of the lobule of the 
ear to the tip of the mastoid process. If this 
incision does not permit visualization of the 
whole parotid gland, it may be extended down- 
ward on the anterior margin of the sterno- 
mastoid muscle. 

The incision we prefer is one that passes from 
the zygomatic arch downward, very close to 
the pinna of the ear, and continues to just 
behind and below the angle of the mandible, 
then turns abruptly below the body of the 
mandible in one of the natural skin folds of 
the neck. The lateral flap of this incision is then 
undermined from the region of the external 
auditory meatus. This exposes the posterior 
and inferior margins of the gland. In order to 
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injure the facial nerve at this point, the oper- 
ator would have to cut completely through the 
superficial portion of the gland. If ligation of 
the external carotid is to be done prior to 
dissection of a large tumor, it is done before 
flap dissection is initiated. The medial flap is 
then dissected free until the zygomatic arch, 
the body of the zygoma, the anterior edge of the 
masseter muscle and the mental foramon have 
been reached. If the tumor permits, the sheath 
of the parotid gland is reflected from behind 
forward as part of the flap. The field is now 
prepared for the definitive surgical procedure. 

At this point it is well to insert a warning 
against an attempt to enucleate the tumor. In 
nearly all parotid tumors enucleation is an 
illusion. Small satellite tumors or tentacle-like 
extensions of the parent tumor, grossly in- 
discernible, may be left behind in spite of the 
appearance of clean dissection. Attempts to 
shell out apparently discrete lesions no doubt 
account for most of the high recurrence rate 
(30 per cent or more) of mixed parotid tumors. 
Local excision of a parotid tumor would seem 
to be as irrational as local excision of a malig- 
nant tumor of the stomach or rectum. 

The origin of most parotid tumors in the 
superficial lobe of the gland is a factor in favor 
of the surgeon. Superficial lobectomy, a term 
suggested by Bailey, will provide adequate 
tissue excision in most cases. 

If lobectomy or total parotidectomy is 
elected, preliminary ligation of the external 
carotid artery will obviate much troublesome 
bleeding. The longest portion of the external 
carotid without branches, and therefore the 
easiest to ligate, is that between the superior 
thyroid and lingual arteries. 

The superior margin of the gland should be 
cleared first, followed with cleaning of the 
anterosuperior aspect of the superficial lobe. 
The buccinator branch of the facial nerve will 
be identified superficial to Stenson’s duct. This 
branch may be used as a key to the depth of 
the proximal divisions of the nerve. Stenson’s 
duct is left intact and removal of the super- 
ficial lobe of the gland is carried out from before 
backward until the isthmus is reached. If it is 
necessary to divide Stenson’s duct, it is excised 
at this point. The isthmus may now be divided, 
care being exercised to avoid the major divi- 
sions of the facial nerve. Bleeding may be 
encountered from the external carotid artery 
or its branches and the posterior facial vein, 
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which lie posterior to the isthmus, usually deep 
to the seventh nerve. The auriculotemporal 
nerve may be severed at this same point, 
posterior to the isthmus, where its course nearly 
parallels that of the vessels. This maneuver 
completes the superficial lobectomy. 

If it is necessary to excise the deep lobe of 
the gland for a large tumor wedged in the space 
between the ramus of the mandible and the 
mastoid process, it is best to carry out the 
dissection outlined previously as a preliminary 
step. If there is a question of damaging the 
main trunk of the seventh nerve, it may be well 
to resect the tip of the mastoid process, as 
suggested by Janes, in order to expose the 
stylomastoid foramen and trunk of the nerve. 
The posterior and lateral surfaces of the deep 
lobe are then freed so as to mobilize the lobe 
prior to the more hazardous dissection of its 
medial and anterior surfaces. 


INJURY TO THE FACIAL NERVE 


Permanent and significant facial palsy will 
result only if the main trunk of the seventh 
nerve is divided proximal to the parotid 
isthmus. Recovery of function is the rule after 
damage to branches of the nerve anterior to 
the parotid isthmus. 

Transitory paresis due to division of lesser 
branches of the seventh nerve may be corrected 
by the use of supporting adhesive strips. If 
drooping of the mouth persists, Dahlberg’s 
internal splint (a dental prosthesis) may be 
employed.® 

Division of the main trunk of the nerve is 
best avoided by initial excision of the super- 
ficial lobe and by resection’ of the mastoid 
process if the course of the nerve is still ob- 
scure. In cases of permanent palsy one of the 
plastic procedures, such as the Lodge fascial 
transplant,’ J. B. Brown’s technic of sub- 
cutaneous fascial strips attached to the tempo- 
ral muscle! or the employment of braided 
tantalum sutures'!? in similar fashion, is 
recommended. 


SUMMARY 


1. Attention is called to certain deficiencies 
in present knowledge related to the surgical 
anatomy and pathology of the parotid gland. 
Critical points of anatomy are reviewed, with 
special emphasis on the relations of the facial 
nerve. 

2. Several common misconceptions concern- 
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ing the management of tumors of the parotid 
gland are considered. The practices of waiting 
for tumors to become large, of performing 
inadequate surgery because of fear of injury 
to the facial nerve and the unjustified use of 
roentogenotherapy are particularly condemned. 

3. The technics of subtotal parotidectomy 
(superficial lobectomy) and _ parotidectomy, 
with the patient under general anesthesia, are 
described. Emphasis is placed first on removal 
of sufficient tissue; preservation of the facial 
nerve is held to be of great importance, but 
secondary in importance to complete excision 
of the neoplasm. 

4. Methods of management of temporary or 
permanent facial palsy are outlined. 
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SURGERY FOR INGUINAL HERNIAS IN INFANCY 
AND CHILDHOOD* 


Car. J. HEIFetTz, M.D. 


St. Louis, Missouri 


S an impressionable house officer from 
A 1929 to 1934 I was often struck by 
the lack of agreement among a repre- 
sentative group of good surgeons on such funda- 
mental problems in the management of inguinal 
hernias in infancy and childhood as the follow- 
ing: Do inguinal hernias cure themselves spon- 
taneously? Does the application of trusses 
hasten cure and increase the cure rate? When 
should surgery be recommended? What is the 
best type of operation? Considerable diver- 
gence of opinion was also found in surveying 
the articles and textbooks on the subject. This 
lack of agreement among authors and practic- 
ing surgeons was reflected in my inability to 
attain a reasonable degree of standardization in 
the handling of these problems commensurate 
with composure and imperturbability. The 
pediatrician, who first sees most of these cases, 
has often looked to the surgeon to make de- 
cisive statements. It is difficult to obtain accu- 
rate data concerning the spontaneous cure of 
inguinal hernias in infancy and childhood and 
also to evaluate the efficacy of trusses.! 

A few years ago I outlined a project for the 
careful study and management of my private 
cases of inguinal hernias in infancy and child- 
hood. It soon became apparent that progress in 
the management of these cases was possible 
only by a more positive surgical approach. It 
could be concluded early that well executed 
hernioplasty in this age group insures perma- 
nent cure. This article contains an analysis of 
these cases and describes in detail a safe and 
simple mode of surgical management. No origi- 
nality is claimed for any of the specific steps. 
Rather, the crystallization of these methods 
has been the result of sifting out of ideas and 
experiences culled from a variety of sources and 


of molding them through my own experience 
to suit the objective, which was to make the 
operative management of these cases so effec- 
tive, simple and safe that the diagnosis of 
inguinal hernia would automatically imply 
early surgical correction. Fulfillment of this 
objective makes it unnecessary from the practi- 
cal viewpoint to solve the problems of spon- 
taneous cure of or the value of trusses in the 
management of these hernias. 

I now categorically recommend hernia repair 
on all cases when the diagnosis of inguinal 
hernia is confirmed by my own examination. 
I recommend this regardless of the age of the 
child provided, of course, that the general con- 
dition of the patient does not contraindicate 
elective surgery at that time. Others in large 
pediatric centers?-* have made similar recom- 
mendations. Concentration of many cases in 
these centers makes for greater technical pro- 
ficiency and better results. That equally good 
or occasionally better results can be obtained 
in smaller institutions is evident from my own 
material, which consists of sixty-nine consecu- 
tive cases from my private service in a single 


300-bed hospital. (Table 1.) 


ANALYSIS OF DATA 


The diagnosis of inguinal hernia was usually 
suggested by the history or established by the 
pediatrician. The surgeon should be reluctant 
to conclude that a hernia is not present if he 
cannot demonstrate it on his initial examina- 
tion. There are times when local conditions of 
intra-abdominal pressure, position, gravity and 
intestinal distention do not make for filling of 

+ Additional cases from two hospitals have been 


similarly handled, but they lack the required pre- and 
postoperative study to be included in this analysis. 


* From the Department of Surgery of The Jewish Hospital of St. Louis, St. Louis, Mo. 
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the sac at the time of examination. In nine of 
the sixty-nine cases I was unable to demon- 
strate the hernia on the initial examination. 
Four of these were seen after the mother noted 
bulges. The other five cases had, in addition, 
verification of the existence of hernias by their 
pediatricians. The six children old enough to 
walk were encouraged on the same visit to 
perform some exercise, like walking, running 
and climbing, in the vicinity of my office. Fol- 
lowing this they were re-examined while still 
standing. Five hernias could be demonstrated 
this way. The four other cases were demon- 
strated either on subsequent visits or by my 
paying a hurry-up visit to the child at the time 
the bulge was noted. Emphasis has been placed 
on the frequent association of hydrocele with 
hernias and hernias with hydrocele,®® an asso- 
ciation logically to be expected from a study of 
the embryology. My own cases failed to bear 
out this association. Except for the postnatal 
hydroceles of frequent occurrence and early 
spontaneous disappearance, none of the cases 
of this series had an associated hydrocele. Dur- 
ing the five years covered by this series, I also 
performed in infants seventeen hydrocelecto- 
mies of the spermatic cord or tunica vaginalis 
testis, using the inguinal approach in all cases. 
None of these cases had demonstrable hernias 
although one had a narrow communication with 
the peritoneal cavity. 

After establishing a diagnosis of inguinal her- 
nia surgery was unequivocably recommended. 
Operation was refused in ten of the sixty-nine 
cases. Five of these (cases 7, 11, 16, 19 and 53) 
subsequently returned and were repaired five 
months to four years later. The other five 
(cases 4, 26, 45, 49 and 60) were not seen again. 
Eight cases had their repairs delayed for periods 
of seven weeks to six months while upper re- 
spiratory infections or nutritional defects were 
being treated by their pediatricians. Two pa- 
tients (cases 19 and 36) had earlier unsuccessful 
repairs, one (case 19) twice, and in each in- 
stance the operator informed me he could not 
locate the sac. 

Trusses were not recommended for any of the 
eighteen cases whose operations were put off or 
refused, and not a single case of incarceration 
occurred in the thirteen cases which subse- 
quently came under observation. In fact, since 
embarking on this program of therapy the truss 
has never been employed; there is only one 
circumstance in which it might be used again, 
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namely, after reduction of an incarcerated her- 
nia. If it seems desirable to delay surgery be- 
cause of the child’s general condition, a truss 
may, by keeping the hernia reduced, prevent 
reincarceration while the infant is being im- 
proved for surgery. In this series of sixty-nine 
cases twenty-two had worn trusses for variable 
periods prior to my examination. Yarn trusses 
were employed on seventeen cases, canvas and 
rubber trusses on two each and muslin on one. 
The fact that all these patients were operated 
upon is a reflection upon the effectiveness of 
these trusses. One undesirable result of truss- 
ing, noted by others,*:'° namely atrophy of the 
testis, has not been observed in this series. 

Other statistical data brought out by Table 1 
are generally in agreement with that described 
by others. There were seventy-five hernias in 
sixty-nine cases, six cases having bilateral in- 
volvement. In two (cases 14 and 43) of these 
six the bilateral hernias appeared simultane- 
ously. Of the remaining sixty-three hernias 
forty were on the right and twenty-three on 
the left. Sixty-two patients were male and 
seven female. 

The hernias were classified into four groups. 
Group 1 included the small, non-scrotal her- 
nias, the so-called bubonoceles. Thirty-eight of 
the seventy-five hernias were thought to belong 
to this group. However, at the time of operation 
two of these proved to belong to group III. 
Groups 11, 111 and tv were respectively high, 
middle and low scrotal hernias, and these 
groups contained respectively twelve, sixteen 
and six hernias. Except for the mistaken two 
cases, all the others had their preoperative 
classification verified at operation, indicating 
that a reasonable degree of certainty as to the 
size of the hernia is possible at the time of 
physical examination. 

Table 114 shows the age distribution when 
the seventy-five hernias were first discovered. 
It is noteworthy that one-third was seen at 
birth and two-thirds before one year. Notwith- 
standing my policy to operate upon these pa- 
tients as soon as possible after the diagnosis is 
established, it can be seen from Table 1 that 
less than one-third of the operations (twenty- 
one of sixty-four operations) were performed 
before one year of age. The delays were usually 
due to procrastination on the part of the family 
and sometimes on the part of the physician. 
Occasionally hernioplasty was postponed in 
order to improve the patient’s physical con- 
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dition. Even so, forty-one of sixty-four cases 
had their operations performed before they 
were two years old. From Table tc it can be 
seen that once the hernia was found, forty- 
eight of seventy-four hernias reached my ob- 
servation before the hernias were six months 


TABLE II 


Months 
(inclusive) 


Birth 


NWN OWN FN 


| 


| 
| | 
Total 
| | | 
*~« = age when hernia was first noticed; B = age 
when operation was performed; c = duration of hernia 
before surgeon’s examination; p = duration of hernia 
before operation was performed. 
+ Case 40; duration of right hernia unknown. 


old, and that after this duration there was a 
tendency to delay examination by the surgeon, 
possibly because the family observed no un- 
toward results from the presence of the hernia. 
Table 1p shows that in spite of delay for vari- 
ous reasons, over half of the hernias (thirty- 
eight of sixty-nine) were repaired less than six 
months after they were first noticed. 
Incarcerated Inguinal Hernia. Incarceration 
of inguinal hernias in infancy and childhood is 
by no means rare.**:!'!~ Thorndike and Fergu- 
son'® reported that 106 of 1,740 cases of inguinal 
hernias were admitted for incarceration and 
that a third of these occurred under the age of 
six months. Larson’s® series of 111 cases had 
twenty-four incarcerated hernias, one-third un- 
der the age of thirteen months. Five of my 
sixty-nine cases (cases 3, I1, 24, 41 and 55) 
were first seen during an episode of incarcer- 
ation, three on the right and two on the left. 
It is noteworthy that incarceration was the 
first evidence that hernias existed in three of 
these five cases. Actual strangulation of bowel, 
requiring intestinal resection, is relatively in- 
frequent. Although it is considered poor prac- 
tice to try to reduce incarcerated hernias, | 
have yet to see the surgeon who can observe 
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an incarceration without making some attempt 
to handle, i.e., reduce it. In my own experience 
some of these incarcerated hernias reduce by 
extremely gentle taxis or when the child be- 
comes relaxed. Of course, emergency surgery is 
required if reduction does not occur under these 
conditions. 

Inguinal Hernia and Undescended Testis. 
Undescended testis accompanied three of the 
hernias (cases 24, 39 and 43). Ordinarily sur- 
gery is delayed for undescended testis until age 
ten or eleven to give it a chance to descend by 
itself. In these three cases, however, surgery 
became necessary earlier—in two cases because 
of incarceration and in the other because of a 
troublesome irreducible hernia on the opposite 
side. While performing orchidopexy at the ages 
of eight, forty-seven and sixty-four months, 
respectively, offered technical obstacles, care- 
ful dissection of the cord structures brought the 
testes down into the scrotums without tension 
in all three cases. The advisability of perform- 
ing orchidopexy if and when an associated her- 
nia can also be demonstrated should be strongly 
considered in view of these experiences. 


PREOPERATIVE CARE 


I am not in favor of performing hernia repairs 
on outpatients, as recommended by Herzfeld.’ 
Careful preoperative examination and observa- 
tion of the temperature, pulse and respiration 
are essential in subjects who for the most part 
cannot relate symptoms. Preoperative medica- 
tion is usually desirable. Accordingly, all pa- 
tients were admitted to the hospital the day 
before operation. The majority were also ex- 
amined by their pediatricians a day or two be- 
fore their scheduled hospital admission. 

The surgeon has an obligation of considerable 
importance to perform if he is to avoid creating 
by his operation psychic damage to a growing 
child. When the child is old enough to reason 
with, the surgeon should establish with him a 
close rapport and present a forthright and 
honest explanation calculated to relieve fear, 
surprise and confusion.” Sedation, usually in 
the form of 1 to 3 gr. (65 to 200 mg.) doses of 
rectal pentobarbital sodium, was often helpful 
in reducing fear and apprehension. Atropine 
sulfate was given after the age of six months 
in the usual amounts recommended for infants 
and children. Only two patients were given 
preoperative penicillin, both because of minor 
temperature elevations. 


25 

14-5 16 48 38 
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12-17 8 11 9 

18-23 5 1 5 5 
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TECHNIC 


Satisfactory surgery on infants and children 
requires an appreciation of the smallness of 
structures and the delicacy of tissues. The 
surgeon who usually operates upon adults must 
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meticulous hemostasis will surely be reflected 
in poor wound healing and increased morbidity. 
Here is one situation in which accuracy is of 
much greater import than speed. No. 5-0 
braided silk in 12 inch strands is used through- 


Wi 


yx 


Fic. 1. A, The transverse incision is placed in the fold above the suprapubic fat pad; extension of the incision 
across the midline assures adequate exposure of the subcutaneous inguinal ring. B, the subcutaneous fat and 
Scarpa’s fascia are divided parallel with the incision to expose the aponeurosis of the external oblique muscle 
overlying the inguinal canal; small moist towels are fixed to the wounds with Michel skin clips. c, the aponeurosis 
of the external oblique is divided in the direction of the fibers to the subcutaneous ring, taking care to avoid injury 
to the ilio-inguinal nerve. p, the exposed external spermatic fascia and the cremasteric muscle and fascia are 
divided. £, the thin white hernia sac on the anterior, superior and medial aspects of the cord is dissected clean and 
opened. 


out. The antiseptic of choice is widely applied 
to cover the entire abdomen as well as thighs 


and genitals. 
Anesthesia. Local anesthesia has no place in 
surgery of this type. Ether given by the open 
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be able to gear his performance down to the 
size of the infant, employing appropriately 
sized drapes and instruments. Any compromise 
with high standards of finesse, delicacy and 
gentleness in handling of tissues and with 
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drop method was the method of choice, being 
used in sixty-two of the sixty-four cases; cyclo- 
propane was employed in two of the infants 
under six months of age. The older patients 
were usually induced with vinethene. A psycho- 
logically well prepared child almost invariably 
takes a smooth anesthesia. 

Procedure. The transverse incision is greatly 
to be preferred. (Fig. 14.) It is placed in the 
fold which marks the upper margin of the 
suprapubic fat pad. This location along natural 
lines makes for easier approximation during 
closure and for better healing.'* It should ex- 
tend 14 to 1 cm. beyond the midline to the 
opposite side. With proper retraction this per- 
mits good exposure of the subcutaneous ingui- 
nal ring and even the scrotal contents. For 
bilateral hernias a single transverse incision for 
both sides is employed. The incision is deepened 
through the subcutaneous fat and Scarpa’s 
fascia and the aponeurosis of the external 
oblique overlying the inguinal canal is exposed. 
It is not enough merely to clamp the bleeding 
points. Any bleeder worth clamping is worth 
tying. Small moist towels are fixed to the 
wound edges with Michel skin clips. Bulky 
towels and skin clamps interfere with proper 
exposure of an operative field this small. (Fig. 
1B.) By retracting the medial angle of the 
wound inferiorly the subcutaneous inguinal 
ring is exposed. The aponeurosis is divided in 
the direction of the fibers of the ring, exposing 
the spermatic cord throughout its course within 
the inguinal canal. (Fig. 1c.)* By starting the 
division of the aponeurosis at a point above and 
lateral to the ring there is less danger of injuring 
the ilio-inguinal nerve. The thin external sper- 
matic fascia and the well developed cremasteric 
muscle and fascia are intimately bound to one 
another. These layers are grasped with fine 
tissue forceps and divided parallel with their 
fibers proximally to the internal ring and dis- 
tally to the pubic tubercle. (Fig. 1p.) 

The hernia sac can now be seen as a white, 
relatively opaque fold on the anterior, superior 
and medial aspect of the cord structures. After 
a portion of the sac is lifted up and dissected 
free, it is opened (Fig. 1£) and enlarged enough 
to admit the digit. High secure ligation of the 


* In a few cases, especially those whose sacs did not 
descend into the scrotum, the aponeurosis was divided 
without regard for the incision’s ending at the sub- 
cutaneous ring. This procedure permits adequate dis- 
section of the sac within the canal. 
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Fic. 2. Microscopic section through a carefully dis- 
sected and excised inguinal hernia sac of a six month 
old child; the thickness of this sac averages 40 microns. 
Note the absence of blood vessels and adipose tissue. 
Hematoxylin and eosin stain, X 200. 


sac is all that is required to cure inguinal hernia 
in infancy and childhood. This requires careful 
freeing of the sac, a procedure which demands 
the utmost precision and meticulousness. The 
hernia sac is merely an extension of the peri- 
toneum. As such it is of extraordinary thinness 
and contains no adventitious structures. (Fig. 
2.) Hence it is necessary minutely to tease off 
all the blood vessels and fat. I dissect any tissue 
containing the tiniest visible blood vessels. By 
maintaining a cleavage plane between the peri- 
toneum and the blood vessel layer (Fig. 3a), 
bleeding is eliminated and there is no chance of 
damaging the structures of the spermatic cord. 
Development of this cleavage plane can be 
aided by injecting a small amount of saline 
between the sac and the cord structures."® In 
cases of non-scrotal (group 1) and high scrotal 
(group 11) hernias dissection is first carried dis- 
tally to the free end of the sac. (Fig. 3B.) In 
the larger sacs (groups 11 and Iv) no attempt 
is made to reach the scrotal end of the sac 
nor is it necessary to pull the testis out of the 
scrotum. Excision of the distal end is often 
difficult and is also unnecessary.” Instead, the 
sac is transected after establishing a cleavage 
plane between it and the other cord structures, 
and the distal end is left undisturbed. (Fig. 3c.) 
In my cases forty-six hernia sacs were com- 
pletely excised and twenty-four were tran- 
sected, leaving intact the distal ends. No cases 
of hydrocele developing in the distal sac could 
be demonstrated on follow-up examination. 
The splinting finger is now directed through 
the sac opening towards the neck and the free- 
ing of the sac to the neck is completed in the 
manner described. 

The sac is pulled taut and, after making sure 
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the contents are completely reduced, it is ro- 
tated around its long axis for two or three com- 
plete turns. (Fig. 3p.) This accomplishes a 
threefold purpose, namely, it narrows the neck 
of the sac for better application of the ligature; 
it aids in the reduction of contents; it pulls out 
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fying to see this stump disappear through the 
deep inguinal ring. 

Since hernia in infancy results from persist- 
ent patency of the funnicular process rather 
than from defective inguinal musculature, re- 
pair of the structure in the region of the ingui- 
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Fic. 3. a, A cleavage plane between the thin, delicate sac and the adventitious tissue is developed. No blood vessels 
or fat should be left on the freed sac. B, in non-scrotal and high scrotal hernias the dissection of the sac is carried 
first to its distal end and then to its proximal end. c, in middle and low scrotal hernias the sac is transected within 
the canal. The distal end is not removed. The proximal portion is dissected high into the deep inguinal ring. p, the 
freed sac is rotated around its long axis to narrow its neck, to aid in reducing its contents and to secure higher ligation. 


peritoneum so that a higher ligation can be 
obtained. After transfixing the neck with No. 
5-0 silk the sac is excised, leaving a substantial 
stump to prevent slipping. (Fig. 44.) It is grati- 


nal canal and transplantation of the cord is not 
indicated.” Hence closure is confined to resto- 
ration of the normal anatomy by simple 
approximation of the divided layers with inter- 
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ruped No. 5-0 silk. A few sutures are placed to 
repair the rent in the external spermatic and 
cremasteric fascia and muscle, restoring the 
covering of the cord structures. (Fig. 4B.) Simi- 
lar interrupted sutures are applied to approxi- 
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edge of the wound, avoiding the subcutaneous 
fat and the epidermis. (Fig. 4£.) Some practice 
is needed to obtain just the right tissue catch, 
the correct tension and the proper spacing. 
However, time spent on a careful subcuticular 


Fic. 4. A, The neck is transfixed and ligated, and the sac is excised, leaving a substantial stump to prevent 
slipping. B, the rent in the external spermatic fascia and cremasteric tissue is closed to restore the normal 
contour of the spermatic cord; the cord is not transplanted. c, the cut edges of the aponeurosis of the external 
oblique are sutured, leaving a subcutaneous inguinal ring of normal size. Strengthening of the canal wall is 
not necessary. Dp, the cut edges of Scarpa’s fascia are approximated. £, interrupted subcuticular sutures, 
catching only the dermis, are accurately inserted to obtain complete closure of the skin; the sutures are cut 
exactly at the third knot; the wound is sealed with collodion. Dressings are omitted. 


mate the divided edges of the aponeurosis (Fig. 
4c) and of Scarpa’s fascia. (Fig. 4p.) 
Hemostasis is again carefully checked before 
the skin is closed. Closure is accomplished by 
subcuticular sutures of interrupted braided No. 
5-0 white silk, applied with small, sharp, one- 
half circle cutting needles. The suture is in- 
serted into the dermis about 3 mm. from each 
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suture is a sound investment in good wound 
healing and in facile postoperative care. The 
sutures are cut exactly at the third knot. A 
good subcuticular layer makes for perfect coap- 
tation of the edges with slight eversion. When 
the last oozing has stopped, collodion is painted 
directly on the wound and permitted to dry. 
No other dressing is needed. 
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POSTOPERATIVE CARE 


The word “‘care” could well be left off this 
heading. Careful fulfillment of all the steps of 
the operation enormously facilitates the post- 
operative handling. Since there are no dressings 
and the wound is effectively sealed, soilage by 
urine and feces offers no problem other than 
the usual change of diapers. Medication for 
pain is unnecessary. The child is in no way 
restrained, being permitted to crawl, sit, stand, 
walk or climb at any time during the post- 
operative course.* In nearly all instances he 
may go home the following morning. Appreci- 
ated by the child, the parents and the surgeon 
alike is the sparing of the ordeal of suture re- 
moval from a moving target. The patient is re- 
examined in a week by which time the col- 
lodion has fallen off, and bathing can then be 
permitted. 


RESULTS OF HERNIA REPAIR 


The results of surgery on seventy hernias in 
sixty-four patients have been uniformly excel- 
lent. Forty-five patients were discharged on the 
first postoperative day, nine on the second, five 
on the third and two on the fourth. Almost all 
the patients who were discharged from the hos- 
pital later than the first postoperative day were 
operated upon early in the course of this series 
at a time when there was trepidation about 
too early dismissal. Twenty-three of the last 
twenty-four cases were sent home on the first 
postoperative day. The three patients who had 
concurrent orchidopexies were observed in the 
hospital for seven to ten days. No postoperative 
complications occurred. All wounds healed by 
primary union and without infection. In a few 
patients one or two of the subcuticular stitches 
worked their way to the surface in a few weeks 
where they either were extruded or could be 
removed with a fine scissors. Perhaps because 
they were all private patients and because the 
nature of this undertaking was recognized at 
the beginning, a complete follow-up has been 
obtained in all sixty-four operative cases. The 
Six patients who moved away from St. Louis 
had their follow-up examinations by physicians 
in other communities. The remaining fifty-eight 
cases, with sixty-four hernia repairs, were ex- 
amined by myself. Table 111 shows the time 
interval between operation and the last follow- 


*An exception to this may be necessary when 
orchidopexy is also done. 
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up examination. The shortest follow-up was for 
nine months, the longest for sixty-two. The fact 
that none of the cases had a recurrence testifies 
to the efficacy of simple high ligation of the sac. 
Atrophy of the testis was not observed in any 
case. 


TABLE II 

FOLLOW-UP OF SIXTY-FOUR 
OPERATED UPON 

Months (inclusive) No. of Cases 

g-12 10 

12-14 15 

15-17 

18-23 

24-29 

30-35 

36-41 

42-47 

48-59 

60+ 


DURATION OF PATIENTS 


Total 


In a series as small as this it cannot be stated 
categorically that inguinal hernia repair in in- 
fancy and childhood is without danger. Never- 
theless, the uneventful recovery of all the 
operative cases strongly suggest that carefully 
executed hernioplasty approaches the theoreti- 
cal limit of safety of any operation. It should 
be mentioned here that the application of 
trusses or even no treatment at all has an 
inherent long range mortality which may equal, 
if not exceed, that of surgery.' Although deaths 
from strangulated hernia in infancy and child- 
hood are rare, they are not too uncommon in 
later life. Some of these deaths may be avoided 
by the surgical correction of the underlying de- 
fect at the time when that surgery offers the 
least risk, the least psychic trauma and the best 
chance for a permanent cure. 


SUMMARY 


1. A detailed analysis of sixty-nine infants 
and children with seventy-five inguinal hernias 
is presented. 

2. Hernioplasty is recommended in all cases 
of inguinal hernia of infancy and childhood as 
soon as the diagnosis is established, provided 
the general condition of the patient does not 
contraindicate elective surgery at the time. 

3. The surgical technic of inguinal hernio- 
plasty, with particular reference to the prob- 
lems of repair in this age group, is discussed in 
detail. The method described is simple, safe 
and effective. 
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4. Uniformly excellent results were obtained 
on all seventy hernia repairs in sixty-four 
patients. 
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CANCER OF THE RECTUM DIAGNOSED 
BY SPONGE BIOPSY* 


Stpney A. GLADSTONE, M.D. 
New York, New York 


HE present century had witnessed grati- 
fying progress in our understanding and 
treatment of cancer of the rectum. The 
five-year operative cure rate has advanced 
from 10 per cent at the beginning of the century 
to the present rate of 60 per cent and above.! 
There is ample room for further progress. 
Statistical studies indicate that on the average 
nine months or more elapse between the onset 
of symptoms and the time of operation. Before 
the correct diagnosis of cancer is made, 70 
per cent of the patients are first treated for 
colitis or hemorrhoids and 40 per cent are sub- 
jected to one or more hemorrhoidectomies. 
Cancer of the rectum is a slowly growing 
tumor which arises in the rectal mucosa, ulcer- 
ates early and gives rise in most cases to sug- 
gestive symptoms such as bleeding, change in 
bowel habits, or abdominal discomfort or pain. 
Prompt consultation and investigation of these 
symptoms by means of rectal digital palpation, 
proctoscopic inspection and microscopic exami- 
nation of tissue obtained from the lesion will go 
a long way to eliminate the nine-month loss of 
time usually recorded before treatment is 
instituted. 

Accordingly for the diagnosis of cancer of 
the rectum any method which by its simplicity 
and harmlessness will permit and encourage 
prompt microscopic examination of suspicious 
lesions, however small, merits trial and evalu- 
ation. The method of sponge biopsy in the 
diagnosis of cancer recently described** has 
been applied in a series of thirty-two patients 
with ulcerative lesions of the rectum. The 
present report includes a description of the 
technic of sponge biopsy as applied to the 
rectum, tabulation of results with a summary 
of illustrative cases and an appraisal of the 
method for the diagnosis of rectal cancer. 


TECHNIC 


The ulcer or suspected mucosal area in the 
rectum or rectosigmoid is visualized by the 


insertion of an anoscope or proctoscope. An 
excess of feces or necrotic tissue covering the 
suspected surface must be removed by enema 
or by wiping with several cotton gauze pads. 
Good illumination and careful cleansing of the 
mucosal surface to insure clear visualization of 
the lesion are important. Half inch squares of 
sponge about one-eighth of an inch in thickness 
provide a convenient size. The sponges are best 
held in a long, straight uterine forceps or in 
special sponge biopsy forceps* which provides a 
diamond shaped plate extending beyond the 
point of seizure, supporting the sponge from 
behind during application. We have used both 
gelatin and cellulose sponges with satisfactory 
results.| The cellulose sponge because of 
greater tensile strength permits firmer appli- 
cation and rubbing without tearing and thus 
favors the detachment and collection of larger 
particles of tissue. The tearing of the gelatin 
sponge can be largely prevented by the use of 
the special sponge biopsy forceps. ‘The diag- 
nostic sponge should be rubbed over the base 
of an ulcer and especially around its margins 
near the healthy surrounding tissue. If the 
lesion is high in the rectum and its outlines are 
seen with difficulty, it is best to use three or 
four separate pieces of sponge, each rubbed 
firmly over the entire ulcerated or suspicious 
area. A chronic ulcerating lesion is usually 
covered with a varying amount of granulation 
tissue, necrotic tissue, and inflammatory exu- 
date. Such material is of no help in the diag- 
nosis of cancer. Accordingly, in an occasional 
case where an excess of such material covers 
the surface of the lesion, it should be firmly 
wiped with dry cotton gauze to remove the 
grayish white dead tissue, thus exposing the 
underlying living pinkish tissue, before the 
application of the diagnostic sponge. One 


{ The cellulose sponge (Onkosponge No. 1) and the 
sponge biopsy forceps are available through Histomed, 
Incorporated, Paterson 1, N. J. The gelatin sponge 
(Gelfoam No. 12) is available through the Upjohn 
Company, Kalamazoo gg, Mich. 


* From the Department of Pathology, New York Polyclinic Medical School and Hospital, New York, N.[Y. 
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should inspect the sponge after its application. 
A sponge rubbed over an ulcer should be dis- 
colored to some extent by the absorbed ma- 
terial. If no discoloration is seen, one should 
rub the sponge more firmly, and then turn the 
sponge over and rub the other side against the 
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cedure in the examination of fresh surgical 
specimens immediately after removal from the 
patient. This was done in a series of ten cases of 
cancer of the colon. (Table 1.) Two or three 
small pieces of sponge were firmly rubbed over 
the base and margins of each of the ten ulcer- 


TABLE | 


SURFACE PREPARATIONS FROM TEN SURGICAL SPECIMENS OF CANCER OF THE COLON 


USING TECHNIC OF 


SPONGE BIOPSY 


Patient Age Sex 


Site of Tumor Sponge Biopsy 


Sigmold colon Numerous particles of tumor tissue 


Rectum Abundant carcinomatous tissue 
Rectum Abundant carcinomatous tissue 
Sigmold colon Many fragments of cancer tissue 
Rectosigmold Abundant cancer tissue 
Transverse colon Particles of tumor tissue 
Transverse colon Several particles of cancer tissue 
Rectum Scattered small particles of cancer tissue 
Transverse colon Many cancer particles, some glandular 


Rectum Large amount of cancer tissue 


tissue to be examined. When both surfaces of 
the sponge have thus absorbed tissue elements, 
even if these are not visible to the naked eye, 
the technician will not be able to make the mis- 
take of cutting sections from the wrong side. 
In general, a sponge which has been properly 
applied will be well soaked with tissue juice 
and suspended viable cells and tissue par- 
ticles.”> The sponges and absorbed material 
are immediately placed into a small bottle of 
10 per cent formalin. The technician will 
process the sponge just as he would a block of 
tissue for fixation, dehydration, paraffin em- 
bedding, cutting and staining prior to micro- 
scopic examination by the pathologist. In each 
case it is advisable to provide the pathologist 
with information regarding the name and age 
of the patient, nature and duration of symp- 
toms, and gross appearance of the lesion. 


RESULTS 


Since sponge biopsy is essentially a type of 


surface biopsy which employs a sponge for the 
collection of tissue for microscopic examination, 
its efficacy can be tried as a preliminary pro- 
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ating lesions. In each instance microscopic 
examination of the sponges and absorbed con- 
tents revealed the presence of diagnosable 
cancerous tissue. 

Having established the effectiveness of the 
procedure with respect to surgical specimens, a 
series of thirty-two sponge biopsies of patients 
with rectal lesions was then studied. Fifteen 
were diagnosed as positive for cancer. In four- 
teen the diagnosis was confirmed by surgical 
biopsy or surgical specimen. In one case addi- 
tional tissue for confirmation was not available 
but the abundance of characteristic cancerous 
tissue present in the sponge left no room for 
doubt regarding the malignant nature of the 
neoplasm. In this case subsequent laparotomy 
revealed an annular lesion of the colon with 
metastases to the liver. The fifteen positive 
sponge biopsies were performed by twelve 
different physicians. Nine cases were hospital 
patients, two were clinic patients and four 
were examined in a physician’s office. Ten cases 
were found negative for cancer by sponge 
biopsy, each being confirmed by surgical 
biopsy or surgical specimen. These cases for 


Sponge Blopsy Core Noo 
No. 
33 J.F. 58 
35 2 E. V. 55 F 
45 3 47 M 
50 4 J.C. 45 M 
60 5 A. B. 54 F 
66 6 M.T. F 
83 7 J.B. 65 M 
84 8 W.B. 71 M 
85 52 M 
3 10 G.c. 58 
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the most part consisted of inflammatory ulcers. 
In seven cases negative for cancer by sponge 
biopsy, no additional tissue was available for 
study. 

Among the fifteen cases of rectal cancer the 
sponge biopsy was positive in each instance. 


TABLE I 
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incidence among males and higher incidence 
after the age of fifty, as well as the occasional 
case in the third and fourth decades, are in 
conformity with the general experience in 
larger series. These cases emphasize the im- 
portance of rectal bleeding and change in 


FIFTEEN CASES OF RECTAL CANCER FOUND POSITIVE BY SPONGE BIOPSY 


Sponge Blopsy No. 


Comment 


23 
38 


54 


Rectal bleeding, | year 
Narrow stool, rectal bleeding, 4 months 


Progressive constipation, 3 weeks 


Rectal pain, 2 months; no bleeding 
Surgical blopsy falsely negative 


Rectal bleeding, 2 months; surgical 
biopsy not done 


Constipation, occasional bleeding, 6 
months, stools of caliber of fountain 
pen 


Surgical blopsy falsely negative 
Rectal bleeding, 2 weeks 


Rectal bleeding, 2 years 


Mass In rectum first found during physical 
examination prior to delivery; patient 35 


weeks pregnant; had congenital multiple 
polyposis and carcinoma 


F Recurrent lesion 4 years after Initial operation 


In two cases the surgical biopsy was falsely 
negative. The cancerous tissue missed in these 
two cases by surgical biopsy was collected and 
demonstrated by sponge biopsy. The occasional 
failure to procure cancerous tissue by surgical 
biopsy in a case later proved to be cancerous is 
to be expected. At times it is difficult to visual- 
ize the lesion properly and a single piece of 
tissue removed may not include the cancer. 
This failure appears to be less likely in sponge 
biopsy which provides for the collection of 
many tiny particles rubbed off different areas 
of the base and edge of the ulcer. A more repre- 
sentative mixed sample for microscopic exami- 
nation is thus obtained by sponge biopsy. 
Relevant data regarding the fifteen cases of 
rectal cancer found positive by sponge biopsy 
are summarized in Table 11. The greater 


bowel habits as frequent presenting symptoms 
in rectal cancer. To these must be added pain or 
abdominal discomfort. The duration of symp-_ 
toms varies from two weeks to two years. In 
Case 14 symptoms were absent. The rectal 
mass was first felt by the physician during 
examination in the prenatal clinic. The patient 
was delivered of a full term baby and was later 
treated with removal of the rectum and sig- 
moid colon. In addition to the rectal cancer 
she was found to have multiple polyposis of 
the colon. 

Case 10, a white male of thirty-eight years of 
age, had a history of diarrhea and bleeding per 
rectum for one year. A surgical biopsy had been 
done elsewhere and reported ‘“‘normal rectal 
mucosa, muscle ,wall, apparently polypoid 
tissue.” During examination in the office of one 
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Case No. Patient Age Sex 
2 74 F 
81 3 W. B. 71 M 
98 4 R. G. 7 F 
99 5 , 65 M 
131 6 E. M, 62 M 
135 7 ae, 52 M 
297 10 J. M. 38 M 
397 W F.L. 59 
406 12 c.M. 50 M Pe 
1139 13 F.P. 25 
1248 15 M.K. 
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Fic. 1. Case 11, cancer of rectum, sponge biopsy, high power. The tumor cell nuclei are large, irregular 
and vary in size and shape; they form imperfect glands and grow diffusely. 

Fic. 2. Case 11, cancer of rectum, surgical biopsy, low power. The atypical darkly staining prolifer- 
ating epithelium grows in an irregular glandular pattern. 


of our proctologists a lesion in the rectosigmoid 
was seen. Because of the friable appearance of 
the wall the proctologist preferred not to excise 
any tissue for fear of perforation. He accord- 
ingly did a sponge biopsy. On microscopic 
examination the sponge showed numerous par- 
ticles of tissue characteristic of adenocarcinoma 
of the large bowel. 

Case 7, a fifty-two year old man, was procto- 
scoped because of rectal bleeding. An ulcer- 
ated lesion 10 cm. above the anus was seen by 
the proctologist who performed a surgical 
biopsy. A resident who had learned the technic 
of sponge biopsy rubbed the sponge over the 
ulcerated area and submitted it separately for 
microscopic examination. The surgical biopsy 
showed benign polyp. The sponge biopsy 
showed adenocarcinoma. The surgical specimen 
removed at operation showed adenocarcinoma 
along with several benign polyps. As occasion- 
ally happens a single piece of tissue removed 
surgically for biopsy missed the cancer. 

Case 8, a white male of fifty-eight, was sent 
into the hospital with a clinical diagnosis of 
rectal cancer. The resident was instructed to 
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perform a biopsy before surgical removal of the 
rectum. Because of the history of bleeding the 
resident performed a sponge biopsy rather than 
run the risk of additional bleeding resulting 
from surgical biopsy. Microscopic examination 
of the sponge and absorbed material showed an 
abundance of characteristic cancer tissue. Ac- 
cordingly the surgical biopsy was not con- 
sidered necessary. As one gains experience and 
confidence in the use of sponge biopsy in 
diagnosing rectal cancer, it will serve to replace 
surgical biopsy in an increasingly higher per- 
centage of cases. 

Case 11, a woman of fifty-nine years, con- 
sulted her doctor two weeks after the onset of 
rectal bleeding. A suspicious area high in the 
sigmoid was visualized by her doctor during the 
first office visit. Because the lesion was quite 
flat, the doctor felt unable to do a surgical 
biopsy. He accordingly did a sponge biopsy 
which demonstrated an abundance of char- 
acteristic cancerous tissue particles. Arrange- 
ments for surgical treatment were completed 
within a few days after the patient was first 
examined. Simplicity of the sponge biopsy pro- 
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Fic. 3. Case x1, cancer of rectum, sponge biopsy, high power. The tumor cell nuclei are large, stain 
darkly and show considerable variation in size and shape. 


Fic. 4. Case x1, cancer of rectum, surgical biopsy, low power. Normal mucosa below, adjacent to 


cancerous growth above. 


cedure encourages its immediate application 
by many physicians who hesitate to perform 
surgical biopsy in their own office. Under these 
circumstances sponge biopsy means a signifi- 
cant economy of time and money. (Figs. 1-4.) 


COMMENTS 


Adrenocarcinoma of the rectum arises from 
an abnormal irregular overgrowth of the 
columnar cells of the glands and surface of the 
rectal mucous membrane. Such abnormal 
growth may have its beginning in an area of 
glandular hyperplasia or in an adenoma, 
polypoid or sessile.* Emphasis has been placed 
on the frequency with which rectal cancer 
develops in a polyp or adenoma. Small polypoid 
lesions of the rectum are best studied after 
complete removal followed with cauterization 
of the base. Microscopic examination of the 
polyp should include sections through the 
surface, stalk and base. Multiple sections 
through different planes will minimize the 
chance of missing an early carcinoma. 


The actual time required for the transition 
from normal mucosa to ulcerating carcinoma is 
a matter of conjecture. The earliest carcinomas 
are likely to cause little or no symptoms. They 
‘appear to start as rather sessile, button-like 
nodules which are elevated above the mucosal 
surface. The tissue is pinkish gray, firm, 
granular and friable. Ulceration occurs rela- 
tively early.” 

The presence of ulceration which indicates 
the precise area of malignant growth and the 
friability of the cancerous tissue both serve to 
promote the effectiveness of sponge biopsy in 
the diagnosis of rectal cancer. The ulcer marks 
the area to be rubbed by the sponge, and the 
friability of the tissue permits the detachment 
of many small particles and their absorption in 
the pores of the sponge. To insure the collec- 
tion of an abundance of characteristic tissue it 
is well to rub the sponge firmly on both sides 
five or six times over the involved area. If the 
ulcer is covered by feces or if the surface is 
necrotic, the fecal and necrotic material should 
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be rubbed off by cotton gauze before the diag- 
nostic sponge is applied. A slight oozing of 
blood will not interfere with the test. In some 
of our earlier preparations made before the 
importance of these precautions was realized, 
the amount of cancerous tissue in the sponge 
was small and required several minutes of 
search during microscopic examination. When 
the sponge is properly applied, however, the 
cancerous tissue seen in the slides is abundant 
in amount and is easily diagnosed by the 
pathologist. 

The diagnosis of cancer of the rectum by 
sponge biopsy depends on the cytologic and 
histologic abnormalities seen in the tissue 
particles within the sponge. The important 
cytologic changes are seen in the cell nuclei. 
These are larger than normal, some being 
extremely large. They show marked variability 
in size and shape. The histologic abnormalities 
are seen primarily in the irregularity of the 
glandular pattern and in the presence of small 
particles of tissue made up of abnormal cells 
growing in solid irregular masses with little or 
no tendency to gland formation. To one famil- 
iar with the appearance of adenocarcinoma of 
the rectum its recognition in the form of tiny 
tissue particles presents no special difficulty. 

Benign adenomas possibly i in the process of 
gradual transition to carcinoma may present 
varying degrees of atypism both cytologic and 
histologic. In view of the accumulating experi- 
ence pointing to the precancerous nature of 
such lesions it is best to be guided by all the 
data, clinical, gross and microscopic, and to 
provide for the local removal or destruction of 
the diseased area rather than wait for the 
appearance of unequivocal signs of fully de- 
veloped cancer. 

The advantages of sponge biopsy in the 
diagnosis of rectal cancer are several. The sim- 
plicity of the procedure and the ease of per- 
formance will appeal to physician and patient 
alike. No cutting is necessary and there is no 
pain. The dangers of hemorrhage, perforation 
or deep infection are practically nil compared 
to surgical biopsy. In addition, the chance of 
missing the lesion appears to be greater in 
surgical biopsy. In our fifteen cases of rectal 
cancer surgical biopsy missed the cancer twice. 
Sponge biopsy succeeded in gathering cancerous 
material in all fifteen cases. It should be empha- 
sized, however, that the procurement of good 
preparations by sponge biopsy requires atten- 
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tion to the simple technical precautions de- 
scribed previously. 

Sponge biopsy makes the prompt diagnosis 
of rectal cancer a simple office procedure within 
the reach of any practitioner who is alert to the 
early clinical signs and symptoms. In three of 
four cases of rectal cancer the tumor is within 
reach of the examining finger. The insertion of 
an anoscope or proctoscope will permit visuali- 
zation of the lesion, and the rubbing of a 
suitable sponge will permit the collection of the 
small amount of tissue required to make a 
diagnosis. This procedure may establish a 
diagnosis at a time when the disease is still 
confined to the wall of the rectum permitting 
surgical removal with a probability of cure 
approaching 100 per cent. 


SUMMARY 


The diagnosis of cancer in ulcerating lesions 
of the rectum and sigmoid may be made by 
sponge biopsy. This method depends on the 
microscopic examination of small tissue par- 
ticles absorbed in the pores of a suitable sponge 
which has been firmly rubbed over the base and 
margins of the suspected ulcer. In a series of 
thirty-two patients sponge biopsy was positive 
for cancer in fifteen cases, subsequently con- 
firmed by surgical biopsy or by surgical oper- 
ation. Among the fifteen patients with cancer, 
the cancer was missed by surgical biopsy 1 
two instances but was positive by nn lee 
biopsy. A single piece of tissue removed by 
surgical biopsy may miss the cancer. Such 
failure is less likely to occur during sponge 
biopsy because this method provides for the 
procurement of many small tissue particles 
from different areas of the ulcer base and 
margins. 

The advantages of sponge biopsy in the 
diagnosis of cancer in ulcerating lesions of the 
rectum and sigmoid are several, as discussed 
under comments. 

Successful treatment of rectal cancer depends 
on early detection and complete removal. When 
the cancer has not completely penetrated the 
rectal wall, surgical removal of the rectum 
offers a complete cure in almost all cases. The 
large cancer which can be diagnosed on the 
basis of clinical findings alone is likely to be so 
far advanced as to offer a poor prognosis. Con- 
trariwise, the small ulcer which can be identi- 
fied as cancer only by microscopic examination 
is likely to be an early lesion permitting total 
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removal and complete cure. A larger percentage ° Bacon, H. E. Anus, Rectum, Sigmoid Colon, 3rd ed., 

of cases can be diagnosed in the second more _ 11, p- 664. Philadelphia, 1949. J. B. Lippincott 
AO. 

favorable group by using a simple and effective 


: ‘ , . GLapsTONE, S. A. Sponge biopsy in office practice, a 
method for the microscopic examination of all new method in the diagnosis of cancer. J. A. M. A., 
ulcerating lesions of the rectum, however small, 145: 


: 1238-1244, 1951. 

which may be cancerous. Because of the sim- . GLADSTONE, S. A. and SEuzeEr, I. Cancer of the cervix 
plicity of its technic, and the reliability of its diagnosed by sponge biopsy. Am. J. Surg., 81: 
results, sponge biopsy is offered as a method for ee ee 


of S. A. Application of sponge biopsy for 
the diagnosis 0 cancer Inu cerating lesions 0 cancer diagnosis in office practice. New York State 
the rectum and rectosigmoid. J. Med., 49: 2687-2693, 1940. 
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PaGET’s disease of the nipple was originally described by Sir James 
Paget who thought the eczematous-like condition of the nipple preceded 
the development of carcinomatous masses in the breast. Dockery et al. have 
recently reported several cases of Paget’s disease in which, however, the 
nipple appeared normal and only after careful microscopic sections were the 
characteristic Paget cells found in some part of it. This would seem to lend 
credence to the popular view recently expressed by many authorities that in 
this disease the initial lesion or lesions start as a multicentric adenocar- 
cinoma of the breast proper and especially from the lining of the larger ducts. 
The skin lesion, therefore, probably represents secondary malignant in- 
volvement. (Richard A. Leonardo, M.D.) 
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CURE OF BLADDER FISTULAS* 


Grorce A. BouRGEOIs, M.D. 


Boston, Massachusetts 


which describe the cure of three vesico- 

vaginal fistulas, one vesicouterine, one 
urethrovaginal and one cervicovaginal fistula, 
illustrate the basic principles of managing 
such lesions. All these fistulas resulted from 
obstetric or surgical procedures; those asso- 
ciated with carcinoma, radiation or tuber- 
culosis are not considered. 

The basic principles of management have 
been well set forth by Phaneuf and Graves.! 
Adequate preoperative study of the fistula 
and preparation of the patient, best accom- 
plished in cooperation with a_ urologist, 
includes urine culture, kidney function tests 
and cystoscopic examination to demonstrate 
the location of the fistula in relation to the 
trigone. Both bladder and vagina should be 
clean before repair is undertaken. Fistulas 
readily accessible through the vagina (usually 
of obstetric origin) are repaired by the vaginal 
route, sometimes with the aid of a Schuchardt 
incision for exposure. Fistulas high in the 
vagina (usually of surgical origin) are more 
easily repaired through an abdominal incision. 
The abdominal approach is extraperitoneal, 
and repair of the fistula may be transvesical, 
extravesical or combined. Successful repair 
by either the vaginal or abdominal method 
depends upon adequate mobilization of the 
fistula so that its edges may be freshened and 
approximated without tension with at least 
two lines of suture. Each suture line consists 
of interrupted sutures of fine chromic catgut, 
and when possible they are staggered. In 
vaginal repair the final line of suture in the 
vaginal mucosa is of steel alloy wire, the 
sutures being removed two or three weeks 
after operation. The maintenance of continuous 
postoperative bladder drainage for at least 
three weeks is most important. A_ urethral 
catheter may be used if it does not rest on the 
area of fistula repair, but suprapubic cys- 
tostomy as advocated by Phaneuf and Graves! 
is easily combined with the abdominal ap- 
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proach, gives more certain bladder drainage 
and is of great value in difficult cases. While 
the patient is on constant bladder drainage, 
adequate urinary output is maintained, the 
urine is kept acid to minimize alkaline incrusta- 
tion and urinary antiseptics (at present, 
gantrisin) are employed. 


CASE REPORTS 


Case 1. Vesicovaginal fistula following ex- 
traperitoneal cesarean section; spontaneous cure: 
B. B. (Marlborough Hospital, Marlborough, 
Mass.), a twenty-seven year old primigravida, 
underwent an extraperitoneal cesarean section 
on April 13, 1951. The indications were preg- 
nancy of forty-two weeks’ duration, mild 
pre-eclampsia, android pelvis and cephalo- 
pelvic disproportion with twenty-four hours of 
labor and ruptured membranes for a longer 
but unknown period of time. The initial error 
was made in attempting to perform the opera- 
tion with a distended bladder due to an 
improperly placed urethral cathether. During 
the paravesical dissection on the left side the 
vagina was opened over the infant’s face, 
and in the course of retrovesical dissection a 
2 cm. hole was made in the posterior bladder 
wall just above the trigone. Both injuries 
were repaired and mother and infant (a female 
weighing 8 pounds, 1 ounce) did well, with the 
mother on constant drainage for seven days. 
When the catheter was removed on the 
seventh day, urine was observed leaking from 
the vagina. An indwelling catheter was rein- 
serted into the bladder and vaginal leakage of 
urine ceased by April 28th, the fifteenth post- 
operative day. The vagina remained dry and 
on May oth the catheter was removed. Peni- 
cillin was used for three days after cesarean 
section and gantrisin during the entire period 
of hospitalization. The patient, who was last 
seen on June 8, 1951, is continent and voids 
normally. 

Case Vesicovaginal and urethrovaginal 
fistulas following vaginal delivery; suprapubic 


* From the Department of Gynecology of Tufts College Medical School, and from the Department of Obstetrics 
and Gynecology of The Carney Hospital, Boston, Mass. 
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drainage and vaginal repair: I. N. (A. A. F. 
Regional Station Hospital, Mitchel Field, 
_ New York) an eighteen year old primigravida, 
was admitted to the hospital on May 13, 1944, 
at forty-one weeks’ gestation because of a 
sudden rise in blood pressure to 140/95 and a 
history of ruptured membranes of about 
twenty-four hours’ duration. In spite of. ade- 
quate sedation and dehydration therapy the 
blood pressure rose to 185/120 and a cathe- 
terized urine specimen showed 4 plus al- 
buminuria. Labor began spontaneously; and 
when the cervix was completely dilated after 
nineteen hours of labor, a living female infant 
weighing 9 pounds, 1544 ounces was delivered 
on May 14th from right occipitoposterior by 
rotation and extraction with Kielland’s forceps. 
Urine began to leak into the vagina the follow- 
ing day; otherwise the patient’s postpartum 
course was normal. On July 8th the patient 
was studied by a urologist and the author 
who found a vertical scar 14 inch long crossing 
the internal urethral sphincter with small 
fistulous openings at either end, one just 
within the bladder the other in the urethra 
just distal to the sphincter. On cystoscopy the 
bladder was clean. On August 16, 1944, supra- 
pubic cystostomy was performed by the 
author in order to avoid a urethral catheter 
lying against the site of repair. On August 23rd 
vaginal repair of the fistulas was performed by 
dividing the scar tissue between them, freshen- 
ing the edges, approximating bladder and 
urethral muscularis and fascia in two layers 
with No. oo chromic catgut, and closing the 
vaginal mucosa as a third layer with inter- 
rupted sutures of steel alloy wire. The supra- 
pubic tube was removed on the eleventh post- 
operative day and the steel alloy wires were 
removed from the vagina on the fourteenth 
postoperative day. Sulfathiazole was given 
throughout the hospital stay. The patient 
was discharged, voiding normally, four days 
later and when last seen on October 16, 1944, 
the site of repair was solidly healed and micturi- 
tion was normal. 

Case ut. Vesicovaginal fistula subsequent 
to abdominal panbysterectomy followed by un- 
successful vaginal repair; extraperitoneal trans- 
vesical repair with suprapublic drainage: E. V. 
(Carney Hospital, Boston, Mass.), a forty-six 
year old woman had a vesicovaginal fistula 
which had developed following abdominal 
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panhysterectomy at another hospital in May, 
1950, by another surgeon. An unsuccessful 
attempt at vaginal repair was made in Sep- 
tember, 1950, by a second surgeon. The patient 
was cystoscoped by the author on November 
7, 1950, and a small 2 mm. fistula was found 
just above and lateral to the right ureteral 
orifice. Following a second cystoscopy and 
urologic work-up, operation was performed on 
April 12, 1951, at the Carney Hospital. The 
technic described and illustrated by Phaneuf 
and Graves! was employed. Through the blad- 
der the edges of the fistula were freshened and 
1 cm. of fistulous tract was excised. Scar tissue 
and vesical fascia were repaired with four inter- 
rupted sutures of No. oo chromic catgut. 
The freshened bladder muscularis was then 
approximated with a second four sutures of 
No. oo chromic gut. Ureteral catheters had 
been in place during the operation. The 
incision was closed leaving a No. 26 Fr. Pezzer 
catheter in the dome of the bladder. The 
suprapubic catheter drained well and on May 
2nd, the twenty-first postoperative day, it 
was removed with the patient under intra- 
venous sodium pentothal. Gantrisin was the 
urinary antiseptic used. The abdominal sinus 
closed promptly and the patient, who was 
seen June 8, 1951, is continent and voiding 
normally. 


Case iv. Cervicovaginal and vesicouterine 


fistulas following extraperitoneal cesarean sec- 


tion; vaginal repair of cervicovaginal fistula, 
combined extravesical and intravesical extra- 
peritoneal repair of vesicouterine fistula, supra- 
pubic drainage: D. R. (St. Joseph’s Hospital, 
Providence, R. I.), a twenty-three year old 
woman had been delivered by a consultant 
obstetrician by extraperitoneal cesarean section 
of the Norton type following thirty hours of 
hard labor and in the face of frank uterine 
infection. The bladder had been opened once 
and repaired. The infant, a female weighing 
6 pounds, 14 ounces, did well. The mother 
developed postpartum psychosis and would 
not permit an indwelling catheter to remain 
in place for any length of time. During the 
early postpartum period urine began to leak 
through the vagina. The obstetrician described 
the fistula as being just above the cervix and 
the urologist who examined the patient 
described the fistula as being just above the 
left ureteral orifice. On January 24, 1950, 
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with the aid of a Schuchardt incision the 
presence of a_ cervicovaginal fistula was 
demonstrated. The bladder in this area was 
widely exposed and no opening found. Urine 
was seen leaking from the uterus. The fresh- 
ened edges of the cervicovaginal fistula were 
repaired in two layers with No. o chromic cat- 
gut and the Schuchardt incision closed. The 
abdomen and bladder were then opened and 
it was found impossible to mobilize the bladder 
from the uterus by the intravesical route 
sufficiently to permit proper intravesical re- 
pair. Extravesical dissection through the scar 
tissue of the left paravesical space was then 
performed with separation of the bladder 
from the uterus. The uterine portion of the 
fistula was approximated with interrupted 
sutures of No. 00 chromic catgut. The bladder 
muscularis and scarred perivesical fascia were 
then repaired in separate layers with inter- 
rupted sutures of No. oo chromic catgut. 
Then, through the bladder, the bladder mucosa 
was approximated with a continuous suture of 
No. 00 chromic catgut. The bladder and 
abdominal wall were closed leaving a No. 26 
Fr. Pezzer catheter for constant suprapubic 
drainage. The patient remained dry and three 
weeks after operation the catheter was re- 
moved. The sinus closed promptly and a 
month later the urologist reported that the 
patient’s bladder was functioning well. 


COMMENT 


It is appropriate at this point to state that 
although two of the fistula cases reported herein 
followed extraperitoneal cesarean sections this 
is not a common occurrence. The writer knows 
personally of only one other vesical fistula 
following extraperitoneal cesarean section. 

The point illustrated by Case 1, in which 
spontaneous cure of an apparently large 
fistula occurred after prolonged bladder drain- 
age, IS an important one. Such spontaneous 
cure is always a possibility if the edges of the 
fistula have not become epithelized. 


SUMMARY 


The successful management of four patients 
with vesical fistulas of surgical or obstetric 
origin are reported. Thus far there has been 
no failure of closure of such fistulas in my 
hands. These cases illustrate the possibility of 
spontaneous cure and the basic principles of 
preoperative, operative and postoperative care. 
The value of suprapubic drainage in the 
management of certain types of  vesical 
fistulas is demonstrated. 
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FRACTURES ABOUT THE ANKLE JOINT* 


Francis J. Cox, M.p. AND WILLIAM W. Laxson, M.D. 


San Francisco, California 


joint is complete without a few pre- 
liminary remarks concerning the liga- 
mentous injuries which occur in an ankle. The 
most common sprain appearing in an ankle 
joint occurs in the anterior leaf of the external 
lateral ligament. Simple sprains of this type 
will heal in go per cent of the cases with or 
without treatment. The force is usually one of 
supination of the forefoot. Complete rupture 
of the medial leaf of the fibular collateral liga- 
ments results in instability and demands rigid 
fixation until healing occurs. Injuries to the 
medial collateral ligaments are not quite so 
common because of the broad attachment to 
the medial malleolus. If 2n injury does occur, 
it is usually of major .mportance and will 
require much more careful supervision than an 
injury to the lateral collateral ligament of the 
ankle. Casting for a period of time may be 
necessary. Supportive bandaging with adhesive 
tape in most instances will suffice. 
Ligamentous injuries occurring to the an- 
terior and posterior portions of the tibiofibular 
ligaments are serious in nature and should be 
handled in such a fashion. These injuries are 
usually the result of an external torsion force; 
and if the ligaments tear, the force may con- 
tinue and rupture occur through the inter- 
osseous membrane between the tibia and fibula. 
If the force continues, a spiral oblique fracture 
of the proximal end of the fibular shaft may 
develop. This fracture is of no importance 
whatsoever and should be ignored. The fracture 
cannot help but heal and does heal in every 
instance. The major problem is concerned with 
complete disruption of the ankle joint; and if 
this latter lesion is unrecognized, chronic 
instability of the ankle joint with resultant 
osteoarthritis will develop. With proper closed 
management consisting of carefully molding 
the plaster to maintain proper anatomic 
restoration of the ankle joint mortise, many of 
these patients can be handled by closed means. 


N discussion of fractures about the ankle 


In some instances, however, it is worth while 
to operate upon such a patient and to place a 
transfixion screw extending through the fibula 
fixing it to the distal shaft of the tibia, com- 
pletely correcting the dislocation of the as- 
tragalus. Plaster fixation, even with open sur- 
gery, should be continued for at least six weeks 
to allow for complete healing not only of the 
tibiofibular ligaments but also of the inter- 
osseous membrane. 

Instability of an ankle joint following sprain 
can always be demonstrated by x-rays taken 
with the foot in inversion and _ eversion. 
Local anesthesia to obtain relaxation may be 
necessary. 

Sprains of the posterior capsule of the ankle 
joint are usually the result of a fall with force 
against the forefoot pushing the astragalus 
against the tibial lip. Very frequently sprains 
of the capsule will be associated with small 
chip fractures from the posterior tibial lip. The 
impulse is to treat a lesion of this type as a 
minor one. This is a mistake. Because of pain 
and muscle spasm the foot assumes an attitude 
of equinus and may remain fixed there for many 
weeks and cause a good deal of discomfort and 
disability. If the true pathology of the lesion 
is recognized and the foot is immobilized in 
dorsiflexion for three to four weeks while heal- 
ing of the capsular tear occurs, much better 
end results are obtained. It is rare indeed that 
any major fracture of the posterior tibial lip 
occurs without an element of injury to the 
medial or lateral malleolus of the ankle joint 
also. 

External torsion injuries to the ankle joint 
cause the most common fractures of the ankle. 
This type of injury’ produces a spiral oblique 
fracture of the distal extremity of the fibula. 
More often than not there is a minimal degree 
of displacement. The majority of these frac- 
tures heal adequately and quickly. Immobiliza- 
tion in a short leg plaster of paris cast with a 
walking iron applied at the earliest possible 


*From the Department of Bone and Joint Surgery, Stanford University Medical School and San Francisco 
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Fic. 1. A, Distal fragment of fibula rotated and caught behind main shaft fragment; note posterior 
subluxation of astragalus. s, result from open reduction and fixation; note normal alignment of 


ankle joint mortise. 


moment to permit weight bearing is the 
accepted method of therapy. As soon as the 
pain factor and the swelling subside, the cast 
should be changed and a skin-tight plaster 
applied. Early and continuous weight bearing 
will prevent development of trophic changes 
in the extremity, osteoporosis and other com- 
plications. Weight bearing will not affect 
healing but will probably hasten it. 

There is one type of torsion fracture of the 
distal extremity of the fibula which is trouble- 
some and this is the variety which was de- 
scribed by Bosworth (Fig. 1) in which the 
distal fragment is rotated behind and caught 
behind the shaft of the fibula. Associated with 
this injury there is posterior subluxation of the 
astragalus. If the condition is recognized, it is 
occasionally possible by a proper manipulation 
to disengage the fragments and to effect a 
closed reduction. In certain instances, however, 
the fibular fragments cannot be disengaged by 
closed means and an open reduction becomes 
necessary. The distal fragment is wedged back 
into its proper anatomic position and so long as 
the fracture site is opened it is best to transfix 
it with a single screw. 

Spiral fractures of the distal extremity of the 
fibula may be followed by a posterior displace- 
ment of the astragalus to cause fracture of 
the posterior tibial lip. The mechanism of in- 
jury in this case is one of a displacement of 
the astragalus posteriorly and in an external 
oblique plane. It has been our experience in 
bimalleolar fractures of this type that healing 
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of the fibular fragment is notoriously slow. 
We have handled the majority of these injuries 
by closed means. They do require careful man- 
agement in the sense that the initial immobil- 
ization should be in a long leg cast. The entire 
lateral side of the plaster at the ankle level 
should be removed at weekly intervals and 
the cast gradually tightened up and the com- 
plete reduction of the astragalus accomplished 
within the first three weeks. We do not believe 
that early weight bearing is indicated and it 
has been our custom to wait for six weeks before 
applying a short leg cast with a walking iron to 
permit weight bearing. It is possible in certain 
selected cases to immobilize the fibular frag- 
ment effectively by open reduction; and if 
this is done, more than likely it will be possible 
to allow the patient to begin weight bearing 
at the end of three to four weeks. 

Fracture of the shaft of the fibula may be 
associated with rupture of the medial collateral 
ligament or fracture in the same area. This is 
the typical Pott’s type, sometimes known also 
as Dupuytren’s fracture. (Fig. 2.) They are 
notoriously difficult to manage by closed 
means, but it can be done and should be tried 
before resorting to open reduction and trans- 
fixion of the fibula to the tibia with a screw. 
If surgery is done, it is a good habit to expose 
the space between the tibia and fibula to effect 
accurate positioning of the two bones and then 
to place the transfixion screw through a stab 
wound laterally. 

Most of the more complicated fractures of 
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Fic. 2. Typical Pott’s fracture; persistent lateral dis- 
location of astragalus must be completely corrected. 


Fractures about Ankle Joint 


(Fig. 3.) This nomenclature is a misnomer, 
I agree, but it does make for clarity and is 
commonly accepted. Where two malleoli are 
broken or where a trimalleolar fracture de- 
velops, there is complete instability of the 
ankle joint mortise. Usually, with an injury 
of this severity, there will be an excessive 
amount of hemorrhage and soft tissue swelling 
which make it most difficult to maintain these 
various fracture elements accurately reduced. 
There is no great difficulty in effecting reduc- 
tion of a fracture of this severity. The problem 
arises in maintaining the reduction for the six 
to twelve weeks necessary to effect healing. 
This flat statement is specifically directed 
toward fractures of the medial malleolus itself. 
In this instance it is most difficult to get point 
pressure to hold the usual smaller oblique 
medial malleolus fragment accurately against 
the tibial shaft in a plaster cast. The incidence 
of non-union of the medial malleolus with 
closed management of the more severe fractures 
of the ankle joint is high. When non-union of 
the medial malleolus does develop; there is 
chronic instability of the ankle joint and a 


Fic. 3. Trimalleolar fracture dislocation; end result treated by open reduction and fixation with 
screws. 


the ankle joint which lead to serious disability 
are those which occur at several levels. When 
they involve the fibular and tibial malleoli 
alone, we speak of them as bimalleolar frac- 
tures; when they involve the posterior tibial 
lip, we speak of them as trimalleolar fractures. 


much better chance for the development of 
post-traumatic osteoarthritis which will be 
disabling lJater on in life. 

It has been our custom, therefore, to recom- 
mend routine open reduction and _ internal 
fixation of the medial malleolus in every case 
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Ankle Joint 


Fic. 4. Fracture dislocation of ankle with large major posterior lip fragment; end result shown from open reduc- 
tion and fixation of posterior lip fragment with single screw. 


of complicated bimalleolar fracture involving 
the distal end of the tibia and fibula and in 
every case of a trimalleolar fracture. This 
statement presupposes, of course, that the 
medial malleolar fragment is not fragmented 
and that mechanically it is amenable to open 
reduction and internal fixation. The operative 


approach is made through a simple linear 
oblique incision over the medial malleolus. 
The fracture site is identified and the distal 
fragment retracted. Very frequently there is 
interposition of fibrous tissue and periosteum 
between the fracture fragments. All of this 
soft tissue is excised. The joint is carefully 
inspected because quite frequently small frag- 
ments of cancellous bone are found lying free 
within the ankle joint despite the fact that 
preliminary x-rays do not show them to be 
present. The medial collateral ligament and 
its entire attachment to the distal tip of the 
malleolus is left intact and is never dissected 
from the bone. The two fracture surfaces are 
approximated and fixed with a single trans- 
fixion screw. If the fragment is quite small and 
removal of the fragment will not disturb the 
integrity of the joint, the fragment is excised. 
When this is done, it is absolutely imperative 
to repair the medial collateral ligament by 
primary suture. 

After open reduction of the medial malleolus 
it is possible to use this as a fixed point to 
reduce effectively the posterior dislocation, the 


May, 1952 


lateral displacement of the talus and the frac- 
ture of the fibula. In a rare instance it may 
be necessary to attack the fibular fracture 
operatively. 

There is a portion of the posterior tibial lip 
which is entirely extra-articular. Most tri- 
malleolar fractures occur with only a small 
fragment broken off the posterior tibial lip 
and these fragments can be ignored. However, 
where the posterior lip fragment intersects at 
least one-third of the articular surface of the 
ankle joint, the pull of the gastrocnemius-soleus 
musculature will inevitably displace the astrag- 
alus posteriorly and cephalad. (Fig. 4.) It has 
been our custom, therefore, to recommend 
open reduction and internal fixation of any 
fracture of the posterior tibial lip which in- 
volves one-third or more of the articular surface 
of the distal end of the tibia. Accurate anatomic 
reduction of the displaced fragment is essential 
to prevent osteoarthritis from developing. 
Mechanically, it is much simpler to operate 
upon a patient of this type in the prone posi- 
tion. Spinal anesthesia is ideal. A linear incision 
is made over the lateral edge of the tendo 
achillis and the incision carried directly down 
to the posterior capsule. The major tibial frag- 
ment is effectively reduced and, when held 
accurately reduced, fixed there with a single 
or with two transfixion screws. When the first 
screw is placed, the foot should be tested care- 
fully; and if there is any tendency for rotation 
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of the fragment, a second screw should be 
placed. (Fig. 3.) 

When it becomes necessary to attack the 
posterior tibial lip and the medial malleolus at 
the same time, the posterior tibial lip should 
be done first and the medial malleolus repaired 
second. In our hands, when the medial mal- 
leolus and posterior tibial lip both have been 
fixed by internal fixation, it has never been 
necessary to attack a fracture of the fibula. The 
fibular fracture usually can be managed by 
closed means. 

Compression fractures of the anterior portion 
of the tibia are rarely amenable to open surgery. 
These injuries occur as the result of a fall 
from a height upon either the foot or heel. 
The body weight is thrust backward and the 
astragalus is thrust forward. Where a simple 
compression fracture occurs, occasionally a 
major fragment of the tibia is pushed cephalad 
and impacted in that position. Again, if left 
alone, the articular surface is grossly disturbed 
and osteoarthritis inevitable. Exposure through 
a classical anterior approach is made and the 
major fragment of the tibia is pried loose from 
its impacted position. The articular surface 
of the ankle joint proper is restored and the 
free fragment of tibia transfixed with a screw. 
The opportunity of doing such a surgical 
repair is not common because more frequently 
a fall of this type will produce either a com- 
pression fracture of the os calcis or rather 
severe comminution of the distal end of the 
tibia. When comminution of the distal end of 
the tibia with multiple fragmentation occurs, 
there is no means of effectively managing this 
fracture by an open surgical procedure. Either 
continuous traction or fixed traction using pins 
above and below the fracture site to prevent 
distortion due to muscle pull is the best method 
of management. 

With any severe fracture of the ankle joint 
it is our habit, therefore, to recommend surgery 
in those cases in which it is possible to give 
absolutely anatomic restoration of position of 
the fracture fragments. It must be remembered, 
however, very definitely, that trauma severe 
enough to cause bimalleolar fracture disloca- 
tion of any degree can effectively cause damage 
to the subchondral bone of the tibia or to the 
astragalus sufficient to interfere grossly with 
the nutrition to the articular cartilage of the 
ankle and lead to osteoarthritis which will 
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develop within one to two years. A guarded 
prognosis for complete recovery following any 
serious injury to the ankle joint should always 
be made. When osteoarthritis associated with 
pain persists, ankle joint fusion may be 
necessary. 

Injury to an ankle joint, minor or major, can 
be followed by the development of a reflex 
dystrophy. Early recognition of the condition 
before osteoporosis of bone develops is essential! 
to prompt recovery. The use of priscoline or 
etamon has made it rarely necessary to resort 
to a lumbar sympathetic block with novocain 
to control dystrophy of this type. The entity 
should be kept in mind at all times. Sudeck’s 
atrophy should be aborted and never allowed 
to develop. 


SUMMARY OF EXPERIENCE 


We have reviewed 213 fractures of the ankle 
joint seen at the San Francisco Hospital. One 
hundred five of these were simple fractures of 
the fibular malleolus alone, forty-three involved 
the tibial malleolus and sixty-five involved one 
or more malleoli. 

Of the entire group it was possible for us to 
obtain end result studies on fifty-eight patients 
who were operated upon because of involve- 
ment of two or more malleoli. In evaluating 
these end results we have used the following 
criteria: (1) anatomic end result, that is, 
accuracy of the reduction so far as it was pos- 
sible to restore the fracture to a normal 
position; (2) economic end result, that is, 
ability of the patient to return to the type of 
activity or employment customary prior to 
his injury; (3) functional end result, that is, 
whether or not the patient has normal range 
of mobility and if the extremity is a good 
weight-bearing member. 

In order to estimate accurately the degree 
of success obtained the estimates were made 
in the following fashion: 0 = complete loss; 
25 per cent of normal; 2 = 50 per cent; 
3 = 75 per cent; 4 = 100 per cent. 

Bimalleolar Fractures. A total of thirty-two 
patients were treated. Seventeen were treated 
by closed reduction of medial and lateral mal- 
leoli, with end results as follows: 


= 


Anatomic 4444444434 
Economic 4444444 4 4 3 
Functional 44444444 4 3 
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All non-union of one or more malleoli: 


Anatomic 3 
Economic 4 
Functional 4 


Arthritis 


In seven of the seventeen cases there was 
non-union of one or more malleoli. The impli- 
cation is that perhaps some of these patients 
would have been better treated by surgical 
intervention. 

Eight patients were treated with open 
reduction of the medial malleolus alone and 
fixation with a screw, with the following end 
results: 


Anatomic 4 444 4 4 3 
Economic 4444444 
Functional 4 4 4 4 4 4 4 3 


3 
3 


Six patients were treated with closed reduc- 
tion of the lateral malleolus and posterior tibial 
lip, with end results as follows: 


Anatomic 444444 
Economic 4 44444 
Functional 4 4 4 4 4 3 


In one patient treated with operative excision 
of a small medial malleolar fragment the 
anatomic end result was 75 per cent of normal. 

Failure to repair the medial collateral liga- 
ment accurately following resection of the small 
fragment caused slight diastasis; this is an 
operative error. The economic end result was 
100 and the functional result 75 per cent. 

Trimalleolar Fractures. A total of twenty- 
six patients were treated, seven by closed 
means. In two patients traction was exerted by 
use of a pin above and below the ankle joint, 
and the remaining five were treated by closed 
reduction entirely. 


Anatomic 3 4 3 3 2 2 
Economic 4 3 3 3 2 2 
Functional 4 3 4 3 3 3 


Thirteen patients were treated by open re- 
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duction with fixation of medial malleolus 
and closed reduction of the remaining elements 
of the fracture. 


Anatomic 

4444444 4 3 3 2 0 4 (required fusion) 
Economic 

4444444333330 


Functional 
4444443333330 


Two patients were treated by open reduction 
of the posterior tibial lip alone with closed 
reduction of the remaining elements of the 
fracture. End results were 100 per cent of 
normal. 

Three patients treated by open reduction of 
both the medial malleolus and posterior lip 
had the following end results: 


Anatomic 4 4 4 (required fusion, Case 111) 
Economic 4 4 0 
Functional 4 3 0 


In the final case, in which there was treat- 
ment by excision of the medial malleolus, 
accurate repair of the medial collateral liga- 
ment and closed reduction of the remaining 
elements of the fracture, end results were 100 
per cent of normal. 

It should be noted that in the two cases 
which required fusion of the ankle joint 
anatomic reduction was accomplished in both 
cases. Despite the accuracy of reduction osteo- 
arthritis progressed and was of sufficient 
severity and extent to require fusion of the 
ankle joint to obtain a satisfactory weight- 
bearing extremity. 
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PERSISTENT OMPHALOMESENTERIC DUCT 


INCIDENCE RELATIVE TO MECKEL’S DIVERTICULUM 


Kent L. Brown, M.D. AND DONALD M. Gtover, M.D. 
Cleveland, Obio 


ERSISTENCE of the omphalomesen- 
Pez duct is a rare anomaly; patency of 

the duct is even rarer. Meckel’s diverticu- 
lum which is said to occur in 1 to 2 per cent of 
adults is a commoner manifestation of the same 
developmental abnormality. In 4,000 post- 
mortem examinations on stillborn fetuses and 
upon infants at the Chicago Lying-In Hospital, 
ten instances of Meckel’s diverticulum were 
recorded (0.2 per cent). Among 30,000 births 
over a ten-year period at the same hospital 
two infants were observed with complete pa- 
tency of the omphalomesenteric duct (1 in 
15,000 or 0.0067 per cent). 

At St. Luke’s Hospital, Cleveland, among 
31,975 births over an interval of twenty-one 
years two babies were born with complete pa- 
tency of the omphalomesenteric duct (approxi- 
mately 1 in 16,000 or .0063 per cent), and one 
additional baby with a persistent but not pat- 
ent duct. According to Kittle® the patent duct 
occurs 4.4 times as often in males as in females. 
Of the four cases recorded here the three 
with patent ducts were all males; the one pa- 
tient with persistent but not patent duct was a 
female. 


MECKEL’S DIVERTICULUM 


During the fifteen years 1936 to 1950 at St. 
Luke’s Hospital, thirty instances of Meckel’s 
diverticulum were observed; during this inter- 
val four patients with persistent omphalomes- 
enteric duct were operated upon. Among the 
instances of Meckel’s diverticulum seventeen 
were incidental findings, fourteen at operation, 
two at necropsy and one by roentgen exami- 
nation. In thirteen instances Meckel’s diver- 
ticulum was the primary cause of hospital 
admission, seven cases of acute intestinal ob- 
struction due to congenital bands attached to 
the diverticulum, two cases of acute diverticu- 
litis (two with perforation), two with severe 
hemorrhage from ulceration in heterotopic gas- 
tric mucosa (one had also perforated), and one 
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case of intussusception in which the diverticu- 
lum was the intussusceptum. 


HETEROTOPIA 


Among the thirty cases of Meckel’s diver- 
ticulum in this series, eleven showed hetero- 
topia. All eleven showed gastric nucosa, one 
showed concommitantly duodenal mucosa and 
one pancreatic mucosa. It is probably signifi- 
cant that heterotopia occurred eight times 
among the group of thirteen cases where the 
Meckel’s was associated with the primary 
lesion, and only three times among the seven- 
teen cases in which Meckel’s diverticulum was 
an incidental finding. Heterotopia has been 
reported in three cases of patent omphalomes- 
enteric duct by Ferguson.* It was found in 
none of the authors’ cases. 


CLINICAL OBSERVATIONS 


Persistence of the omphalomesenteric duct 
may be first recognized in the newborn infant 
by some abnormal appearance noted upon in- 
spection of the umbilical cord, or in the umbili- 
cal depression when the cord separates. It 
usually manifests itself as a plushy red nodule 
of mucous membrane at the umbilicus, with a 
fistula which exudes intestinal fluid. Continuity 
of the duct with the intestinal tract may be 
established by radiopaque material injected 
through a small, soft rubber catheter. (Figs. 1 
and 3.) Occasionally there is irritation of the 
periumbilical skin due to the alkaline intestinal 
secretion. Dehydration, acidosis and hypopo- 
tassemia may exist if the fistula is large enough 
to permit the escape of large amounts of fluid. 
The omphalomesenteric duct may be the ave- 
nue for prolapse of the ileum.!:?-6 

At birth the persistent omphalomesenteric 
duct must be distinguished from infection of 
the umbilical cord stump, persistent granu- 
lation, cord clamp injury of incarcerated ileum 
in an umbilical hernia, patent urachus, and 
from primary and secondary tumors. In rare 
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instances the persistent duct may remain un- 
recognized until adult life.” 


EMBRYOLOGY 


The entodermal lined yolk stalk detaches 
from the primitive gut during the sixth week 
of fetal life and soon degenerates.*” When the 
proximal end of the yolk stalk persists, Meckel’s 
diverticulum results, occurring usually on the 
antimesenteric border of the distal third of the 
ileum. It rarely originates in the appendix. 
The diverticulum may extend to the umbilicus 
as a continuous cord or may open at the navel 
as a patent omphalomesenteric duct. Incom- 
plete obliteration of the yolk stalk may result 
in intraperitoneal bands, occasionally the cause 
of intestinal obstruction, or in entoderm-lined 
cysts about the umbilicus. 

Kittle, Jenkins and Dragstedt® in a compre- 
hensive review of the subject collected 128 cases 
of persistent omphalomesenteric duct recorded 
in the literature prior to 1947. They added two 
cases of their own and one observed by Morgan, 
of Cleveland. Clark? in 1946 reported a case of 
a five week old infant with congenital umbilical 
hernia, who at three and one half weeks had 
been found to have fecal discharge from the 
umbilicus. A few days later the bowel pro- 
lapsed through the stoma forming a mass on 
the abdominal wall 12.5 cm. in greatest diam- 
eter. Operative repair was successful. Ferguson* 
in 1948 reported eight cases from University 
Hospitals, Ann Arbor, Michigan, which had 
occurred over a twenty-five-year period. All 
were repaired successfully. Hyman and Gim- 
port’ in 1949 reported twenty-one cases of 
Meckel’s diverticulum, and one instance of 
patent omphalomesenteric duct in an infant of 
eleven months, from the Lenox Hill Hospital, 
New York. Brown and Cain! in 1950 reported 
a case of a five weeks old male infant who 
evaginated ileum through a patent omphalo- 
mesenteric duct, being the twenty-eighth re- 
corded instance of this type. Operation was 
performed successfully. According to the au- 
thors similar procedures had been attempted 
by others with only three survivals. Seeley, 
Irving, Pulaski and Ellis’ in 1950 reported a 
case of a twenty-six year old male who was 
treated surgically for a patent omphalomesen- 
teric duct. His presenting symptoms had been 
recurrent cutaneous infection and myositis 
about the umbilicus. Singleton and King® in 
1951 reported a case of a five year old child 
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with a duct continuous with the tip of the 
appendix. 


CASE REPORTS 


Case 1. This case was reported briefly by 
the senior author in a communication on 
another subject in 1939.‘ The case is briefly 
summarized here, because it has not been in- 
cluded in subsequent compilations from the 
literature. The original article contained a 
photograph and a diagrammatic sketch of the 
condition found at operation a few hours after 
birth. The patient was a male infant with no 
other abnormality. He had a large congenital 
umbilical hernia, the sac containing a large 
Meckel’s diverticulum with a short, patent 
omphalomesenteric duct. The diverticulum, 
duct and hernia sac were resected, as herein- 
after described, and the muscle defect was re- 
paired without difficulty, and with recovery. 

Case 11. The patient, a male infant weigh- 
ing 10 pounds, was born at Glenville Hospital 
after a period of gestation marked by abnormal 
uterine bleeding at the twelfth week; pyuria 
and albuminuria at the thirty-fifth week. 
Labor was induced in the fortieth week. The 
baby was taken home in good condition on the 
fifth day. On the twelfth day the mother noted 
some bloody discharge exuding from the base 
of the umbilical cord remnant which had not 
yet separated and abnormal protrusion on cry- 
ing. When the cord came off, a plushy red 
protrusion was noted in the middle of the 
umbilicus which occasionally exuded muco- 
sanguineous material. Subsequently a pedia- 
trician and one of the authors were consulted, 
and the baby was admitted to St. Luke’s 
Hospital on the twenty-first day of life (April 
20, 1948) with a diagnosis of patent omphalo- 
mesenteric duct. 

Upon admission the infant showed no ab- 
normality other than the small ring of pro- 
truding mucosa at the umbilicus and a small 
umbilical hernia. Roentgenograms taken after 
injection of thin barium through the fistula 
confirmed the diagnosis. The contrast material 
rapidly entered the cecum and ascending colon. 
(Fig. 1.) 

Operation was performed on the day follow- 
ing admission with .25 per cent procaine anes- 
thesia, through a transverse incision circum- 
scribing the umbilicus. The fistula was covered 
with rubber dam to prevent soiling the peri- 
toneum, and the patent duct (6 cm. in length 
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Fic. 1. Case 1, anteroposterior and lateral roentgenograms taken after intro- 
duction of radiopaque material through the patent omphalomesenteric duct. 
Free communication of the duct with the distal ileum is demonstrated. 


by 1 cm. in diameter) attached to the anti- 
mesenteric border of the ileum was withdrawn 
and resected. A transverse wedge of adjacent 
ileum was resected with the duct to obviate 
narrowing the lumen of the small intestine. 
The defect was closed with a single layer of 


5-0 chromic and serosal layer of 5-0 silk. No 
heterotopic mucosa was found upon micro- 
scopic examination. 

The patient was discharged in excellent 
health on the fifteenth hospital day. He re- 
mained well until December 26, 1949, when 
he was readmitted with a thirty-six-hour his- 
tory of vomiting and colicky abdominal pain. 
There had been a single blood-tinged bowel 
movement following an enema twenty-four 
hours prior to admission. The abdomen was 
moderately distended and shadows of small 
bowel loops were visible in the upper half of 
the abdomen. A tense mass was palpable in the 
right lower quadrant. Roentgenograms showed 
a distended small bowel pattern consistent with 
mechanical intestinal obstruction. (Fig. 2.) 

Operation was performed on the day of ad- 
mission, the preoperative diagnosis being in- 
tussusception. A polyethylene tube was placed 
in an ankle vein, through which citrated blood 
was transfused throughout the operative pro- 
cedure. An ileo-ileocolic intussusception was 
found with the intussusceptum in the descend- 
ing colon. The colic part of the intussusception 
was reduced manually; but since the ileal por- 


tion was gangrenous, it was resected, and an 
end-to-end ileo-ileal anastomosis was_ per- 
formed. It was assumed that the point of 
intussusception may have been the site of the 
resected diverticulum, but due to gangrenous 
necrosis of the resected bowel this assumption 
could not be confirmed. The child was dis- 
charged from the hospital in good condition on 
January 2, 1950. 

He was readmitted to the hospital on Febru- 
ary I, 1950, with a twelve-hour history of 
vomiting and loose stools, a moderately dis- 
tended abdomen, suggestion of a mass in the 
right lower quadrant and ballooning of the 
rectal ampulla upon digital examination. A film 
of the abdomen confirmed the diagnosis of 
early mechanical ileus, presumably due to re- 
current intussusception or adhesive bands at 
the site of the previous resection. With blood 
running in a vein, operation was performed a 
few hours after admission. Small bowel ob- 
struction at the site of the previous operation 
was relieved by lysis and the patient was dis- 
charged from the hospital on the fifth day. He 
remains well on the date of this report. 

Case 1. A male infant weighing 3,501 gm. 
(7 114 ¢ pounds) was born at St. Luke’s Hospital 
on April 26, 1948. Pregnancy had been entirely 
normal. When the cord clamp was removed two 
days after birth on April 28, 1948, a small 
amount of foamy, yellow material resembling 
intestinal contents exuded from the cord stump. 
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Fic. 2. Case 11, roentgenograms showing gas shadows typical of acute intestinal 
obstruction. Gangrenous ileo-ileocolic intussuscepticn was found at operation. 


Fic. 3. Case 111, roentgenograms taken after injection of radiopaque material 
into the patent omphalomesenteric duct. (Fig. 1.) 


Examination showed a pink area of mucosa 
surrounding the opening from which the fluid 
exuded. The diagnosis of patent omphalomes- 
enteric duct was confirmed by injection of 
radiopaque material the next day. (Fig. 3.) 

On April 29, 1948, the patent omphalomes- 
enteric duct and Meckel’s diverticulum were 
resected, using the same technic as in Case 11. 
The duct, which arose just off the antimesen- 
teric border of the ileum, measured 4 cm. in 
length and was 1.5 cm. in diameter near the 
ileum, but only 1 cm. in diameter distally. A 
small artery and a band which accompanied it 
ran from the base of the diverticulum about 
an adjacent loop of ileum to the mesentery, 
almost completely constricting the intestine at 
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that point. (Fig. 4.) The vessel was ligated and 
severed, immediately relieving the point of 
narrowing. No heterotopic tissue was observed 
in the diverticulum. The baby was discharged 
from the hospital on the tenth postoperative 
day and has remained well up to the time of 
this report. 

Case tv. A female infant of five months 
was admitted to the hospital on May 2, 1950, 
with a history of intermittent bouts of colicky 
pain and constipation. Suppositories had been 
used frequently to initiate defecation. The child 
was born at St. Luke’s Hospital on December 
7, 1949, weighing 3,005 gm. (6 8{¢ pounds), 
after a normal period of gestation. About three 
weeks after birth when the cord stump sepa- 
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rated, the infant’s mother noted a small open- 
ing to the right of the umbilicus which inter- 
mittently exuded a yellow mucoid material. 
A rounded, plushy, red protuberance at the 
umbilicus developed which was approximately 
2.0 cm. in width and which extended about 


Fic. 4. Case 111, diagrammatic representation of the 
operative findings. The artery supplying the di- 
verticulum and duct caused almost complete con- 
striction of the ileum. 


1 cm. from the level of the abdominal wall. 
(Fig. 5.) The latter condition was present at 
the time of readmission. The umbilication was 
not patent to probing with the tip of a soft 
rubber catheter. Contrast studies were, there- 
fore, impractical. 

Operation was performed on the day of 
admission, employing the technic previously 
described. A persistent omphalomesenteric duct 
was found which appeared to constrict and lose 
patency near its distal end. The duct was 
relatively long (5 cm.), about 1 cm. in diameter 
and was continuous with a Meckel’s divertic- 
ulum which was 2 cm. in diameter at its base 
and 5 cm. in length. The branches of the 
mesenteric vessels to the diverticulum tended 
to angulate the ileum somewhat until divided. 
Further exploration revealed that the entire 
colon was unrotated and in fetal position, the 
cecum occupying the left hypochondrium with 
ileum entering it from the right and from below 
upward. The diverticulum and persistent duct 
were resected and the ileum repaired in the 
manner described previously. Pathologic ex- 
amination of the resected tissue confirmed the 
clinical impression of persistent omphalomesen- 
teric duct occluded at or near the level of the 
cutaneous surface. No heterotopic tissue was 
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Fic. 5. Case tv, at the umbilicus the protruding in- 
testinal mucosa of the persistent omphalomesenteric 
duct is seen. 


Fic. 6. Case 1v, photograph of the pathologic speci- 
men. At the left the plushy mass of intestinal mucosa 
protruding through an areola of umbilical skin is seen. 
Although the duct was shown to be lined throughout 
by intestinal mucosa, the probe shown entering 
Meckel’s diverticulum at the right would not pass 
through a constriction just below the skin. 


found. (Fig. 6.) The patient left the hospital on 
the tenth postoperative day and has remained 
well up to the date of this report. 


SUMMARY AND CONCLUSIONS 


1. The authors have added four cases of 
persistent omphalomesenteric duct to 144 
previously recorded in the literature. 

2. The condition is usually easily recogniza- 
ble soon after birth and the diagnosis is easily 
confirmed by the injection of radiopaque mate- 
rial. Operative correction in the young infant 
is accomplished under local anesthesia with 
comparatively little risk if the simple tenets 
of surgical technic appropriate to operating 
upon the very young are maintained. 
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3. Intussusception developed in one of the 
authors’ cases seven months after resection of 
the patent omphalomesenteric duct, and intes- 
tinal obstruction due to adhesive bands two 
months later, both conditions being success- 
fully relieved by operation. 

4. During a fifteen-year interval thirty 
instances of Meckel’s diverticulum were ob- 
served. In thirteen instances the diverticulum 
was the primary cause of hospitalization (with 
heterotopia in eight); in seventeen the Meckel’s 
diverticulum was an incidental finding (with 
heterotopia in three). 

Addendum: Since submitting this manu- 
script three cases of patent omphalomesenteric 
duct have been reported, all complicated by 
prolapse of the ileum.’ These cases bring the 
total number of cases reperted to 151. 
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PRE- AND POSTOPERATIVE CARE FOR ANORECTAL 
PATHOLOGIC CONDITIONS 


F. H. Murray, M.D. 


Philadelphia, Pennsylvania 


cessful convalescence of an otherwise 

healthy patient undergoing anorectal 
surgery Is usually not difficult. The primary 
consideration, of course, is the welfare of the 
patient. His supervision should be so skillful 
before, during and after operation that he 
considers it a not unhappy experience. 

However, the debilitated patient with nutri- 
tional deficiencies or the one with abnormal 
‘physiologic changes caused by disease requires 
a detailed history and an accurate evaluation 
of his physical status. Any deviation from the 
normal of the heart, Jungs, liver and kid- 
neys should be thoroughly investigated and 
evaluated. 

During the study of the patient to determine 
the major condition requiring operation other 
concomitant variations from the normal may 
be discovered. Some of the treatment for 
these may be continued at home. Others may 
require hospitalization. Conditions requiring 
special treatment are the following: In anemia 
whole blood is needed to restore erythrocytes 
to 4,500,000, hemoglobin to 80 or go per cent 
and hematocrit reading of 40 or above. In 
alcoholism and increased arterial tension rest 
and a simple, nourishing, well balanced diet 
should be given. Conditions with retarded 
blood coagulation are hemophilia, purpura, 
anasarca and hemoglobinemia, and the use 
of dried thyroid extract as well as calcium and 
high protein intake is indicated. In diabetes 
the patient should be placed in the best possible 
condition by use of alkalies, diet and insulin. 
In kidney disease rest, non-protein diet and 
the judicious use of fluids are required. Syphilis 
demands constitutional treatment because of 
the poor healing of wounds after operation. 

Preoperative Care. Laboratory findings are 
used to confirm or elaborate upon the results 
of the history and physical examination. An 
otherwise unexplained weight loss is the best 
clinical manifestation of diet deficiency. The 
physician and dietitian may require great 
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ingenuity to determine accurately the daily 
intake required by the malnourished patient. 
The oral route is the normal and preferable 
means, when possible, to administer diets 
sufficient in all food elements. 

Plasma protein analysis may be a guiding 
factor in determining the nutritional state 
of the patient. Protein hydrolysates are 
readily assimilated by the chronically ill 
patient and may be added to the normal diet. 

Kremen! has demonstrated that under- 
nourished patients who are poor operative 
risks may be prepared by parenteral means, 
using 500 cm. of whole blood and 3,000 cm. 
of protein hydrolysate daily. The increase of 
hemoglobin production in the anemic patient 
according to Whipple? is brought about by the 
increased consumption of protein. Others 
have shown in surgical convalescence that 
hypoproteinemia retards wound healing or 
dehiscence’ a susceptibility of decubitus ulcers 
and a marked tendency to shock. The human 
body, when its systems are properly func- 
tioning, has natural powers of recuperation, 
and its reserves to compensate for deficiencies 
caused by disease are boundless. 

The presence of avitaminosis in the pre- 
surgical case should be considered. Vitamins 
are essential in the use of intravenous dextrose 
and amino acids® to aid in the metabolism of 
carbohydrates. To aid in wound healing, 
ascorbic acid (vitamin C), as much as I gm., 
may be given daily. In the B complex group 
of vitamins principally thiamine hydrochloride 
10 mg. daily, riboflavin 2 mg. and nicotinic acid 
50 mg. daily are given. Vitamin K is given in 
supplementary amounts in prothrombin defi- 
ciency, in hepatic insufficiency and in patients 
receiving intestinal antiseptics, such as sul- 
fathalidine and/or streptomycin, which drugs 
are supposed to interfere with the synthesis of 
vitamin K. 

The following are the routine procedures 
requested: complete blood count, hemoglobin 
and hematocrit; urinalysis and daily specific 
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gravity; serum protein with albumin-globulin 
ratio; blood urea; blood coagulation and 
clotting time; weight in kilograms; daily fluid 
intake and output; daily determination of 
blood pressure; medical, urologic and psy- 
chiatric consultation when indicated. 

Other laboratory tests are made, when 
indicated, such as blood chemistry, blood 
Wassermann, sputum, basal metabolism, he- 
patic and renal function or any other test 
that may be informative. 

Dehydration or water needs may be deter- 
mined by the daily total volume and specific 
gravity of the urine. Adequate urinary output 
ranges from 1,000 to 1,500 cm. and specific 
gravity 1.015 to 1.020. Correction of any 
deviation from the normal way be made by the 
judicious use of Ringer’s solution or 5 per cent 
dextrose in water intravenously. 

The growing importance of anorectal surgery 
demands that we evaluate our patient previous 
to operation and place him in the optimal 
nutritional, fluid, electrolyte, nitrogenous and 
vitamin balance. 

The x-ray laboratory should be used in 
suspected malignancy of the bowel beyond 
reach of the sigmoidoscope as well as in com- 
plicated fistulas; also chest photofluorograms 
should be employed for metastatic changes and 
acute respiratory conditions. 

Each patient should be instructed to con- 
tinue his normal way of life previous to opera- 
tion. Today pre- and postoperative ambulation 
is held highly important.6 A sympathetic 
discussion with the patient regarding the 
operation, type of anesthesia, length of 
hospitalization, cost and final results may seem 
trivial to the surgeon but usually will better 
prepare the patient emotionally. 

Operation is contraindicated in serious heart 
conditions such as myocardial degeneration, 
coronary disease, aortic aneurysm and aortitis 
with hypertension. A patient with a well 
compensated valvular lesion usually stands 
operation without much danger. No operation 
should be performed during an acute or sub- 
acute respiratory infection unless imperative, 
and then anesthesia (local, spinal or sacral 
block) is to be used. Operation is contrain- 
dicated when the hemoglobin is below 60 per 
cent and in severe nutritional deficiencies. 
However, operation is no longer contra- 
indicated in the extremely old or young if 
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they are adequately prepared and knowingly 
managed. 

The preliminary study should indicate the 
type of anesthesia to be used. In prolonged 
operation inhalation anesthesia of nitrous 
oxide-oxygen and ether or one of the other 
gas anesthetic agents may prolong the patient’s 
postoperative recovery. Nitrous oxide is dan- 
gerous in arteriosclerosis because of hypoxia, 
ether in acute respiratory disease and cyclo- 
propane in cardiac diseases. For safety in 
anesthesia the services of an expert anesthetist 
should be used and the least harmful anes- 
thetic agent in relation to the operation and 
condition of the patient should be selected. 

Regional anesthesia, such as field block, 
spinal, fractional spinal, caudal and trans- 
sacral caudal, has become more popular of 
late years. This should be given by someone 
who is trained to administer the technic 
properly. The blood pressure and pulse rate 
should be taken every five minutes in general 
and spinal anesthesia. The anesthesiologist 
should ever be on the alert for complications 
and should be prepared in advance for any 
emergency. 

We prefer conduction anesthesia, such as 
trans-sacral caudal, spinal or field block, for 
sphincter relaxation and because the con- 
valescence is shorter and the aftercare less 
arduous for the patient. 

Intravenous technic using sodium pentothal 
is not true anesthesia because the barbiturates 
are sedative drugs and not analgesic. The 
rectal sphincter has the most sensitive sen- 
sory receptors. Troublesome complications 
such as respiratory depression due to over- 
dosage, laryngospasm and coughing may be 
encountered if this agent is used solely. 
However, for the patient’s comfort a hypnotic 
dose of sodium pentothal is used to supplement 
conduction anesthesia to allay fear 
apprehension.’ 

Operation. Determination of the operation 
required depends on the disorder found and the 
general condition of the patient. Accordingly, 
the preparatory treatment varies as to the 
type of rectal operation required. 

The routine preoperative preparation usually 
starts on the afternoon of the day previous to 
operation. Sixty centimeters of castor oil are 
given by mouth thirty-six hours before opera- 
tion. A cleansing enema of saline or soda 
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bicarbonate is given the night before opera- 
tion and repeated until the flow returns clear. 
The patient should be given a warm bath and 
the operative field prepared. The perineum 
is cleansed with soap and water and shaved 
but the pubic hair is not shaved. A pad is 
then moistened with saturated boric acid 
solution and applied to the perineum. This 
is held in place by a safety pin and T binder. 
Sodium amytal, 3 gr., is given at bed time. 
However, in hospitals with anesthesiologists 
preoperative sedation is their prerogative. 
Neither enemas nor laxatives are given on the 
day of operation. The patient should void 
before going to the operating room. If he has 
not voided, the bladder should be catheterized. 
When general anesthesia is to be used, the 
adult patient is given a hypodermic injection 
containing morphine sulfate, 14 gr., and 
atropine sulfate, 1459 gr., thirty minutes 
before operation. This usually reduces the 
amount of anesthetic agent to be given and 
avoids liability of inhalation pneumonia. 

Should local anesthesia be used, sodium 
barbital, 5 to 15 gr., or one of this group may 
be given by mouth as it makes the patient 
less apprehensive at the time of operation. 
It also antidotes and reduces the toxic effect 
of the procaine derivatives. Under no circum- 
stances should local anesthesia be used in 
cases in which there is pus as it tends to spread 
the infection. 

When a number of operations are to be 
performed, the cleaner cases should be done 
first. At time of operation the patient is 
cleansed with soap and water and draped with 
sterile sheets and towels. A 5 per cent mer- 
curochrome solution, 5 per cent tincture of 
merthiolate or picric acid, or similar antiseptic 
solution is applied to the anus and the operative 
field. The chart should be brought to the oper- 
ating room by the attending nurse when she 
accompanies the patient. This should contain 
the complete preoperative diagnosis and a 
diagram of the pathologic condition present. 
When a number of operations are to be per- 
formed, this informs the operator at a glance 
the case he has at hand. 

The dorsolithotomy position is employed for 
fistulectomy or if intravenous anesthesia (so- 
dium penthotal) is to be used. The prone 
position is used when a pilonidal cystectomy or 
coccygectomy is performed; otherwise the in- 
verted or jack-knife position is used. In recto- 
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vaginal fistula depending on the type of 
pathologic condition either the inverted or 
lithotomy position may be employed. This is 
one condition in this field of surgery in which 
the preoperative management is similar to the 
preparation for one undergoing resection. 
Hospitalization is one week, during which 
period the patient receives non-absorbable 
sulfathalidine or sulfasuxidine, a reinforced 
non-residual diet, a daily vaginal douche and 
rectal irrigation. On the day of operation the 
rectal irrigation should return clear.’ 

The ease of convalescence and postoperative 
comfort of the patient depends in a large 
measure on careful surgical technic, sharp 
dissection, accurate anatomic reconstruction, 
hemostasis and gentle handling of tissues. Ade- 
quate drainage must be provided for each area 
operated upon by extending the incision out- 
side the anal skin to a tapered point. 

In fistula operations, however, the area . 
operated upon should be saucer-like and flat. 
Sutures should be used sparingly since one is 
sewing a potentially infected area. 

At the conclusion of the operation a soft 
rubber fenestrated tube 18 F is placed in the 
rectum. Oxycel gauze is applied laterally, then 
small rolls of plain gauze with a safety pin 
through the tube and the dressings are held in 
place with adhesive tape. 

Postoperative Care. All postoperative orders 
for the patient should be written on the order 
sheet by or at the direction of the operator or 
assistant. 

The postoperative diagnosis and technic of 
the operation should be dictated by the oper- 
ator. A notation should also be made of the 
number and type of packs and drains inserted. 

Postoperative care begins after the operation 
is concluded and ends when the patient resumes 
his daily routine of life. Everything is done to 
put him back on a normal physiologic status. 
Hirschman states: “‘After-care is often more 
important in many patients than is the technic 
employed in the operation itself. This is true 
in many of the subdivisions of surgery, but in 
no specialty does after-care have anything like 
the importance in securing good functional re- 
sults as it does in proctology.’”® 

When the patient is returned from the oper- 
ating room, he should be placed in bed in the 
dorsal position unless otherwise ordered. If 
general anesthesia is used, a nurse must be with 
the patient constantly until he recovers from 
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the anesthetic. The nurse should watch for signs 
of secondary hemorrhage, see that the tongue 
does not fall back and cause the patient to 
suffocate, that the vomitus is removed and not 
inspired, that the patient does not fall out of 
bed, and that an ice bag is placed near the 
field of operation for the first twenty-four hours. 
When the patient regains consciousness, he 
may have water to rinse his mouth but it 
should not be swallowed. 

For postoperative nausea the patient may 
have cracked ice and small quantities of water 
to swallow every half hour. This is gradually 
increased until the patient is satisfied. Liquids 
are begun when nausea ceases. Soft diet may be 
given on the morning following operation. This 
depends on the reaction of the patient and the 
type of operation performed. The diet should 
be residue-free. House diet (non-roughage) may 
be started after the patient’s bowels move, 
which is usually upon the second or third post- 
operative day. To meet the caloric require- 
ments of proteins, carbohydrates and fats it is 
the opinion of the writer that the important 
attainment in postoperative nutrition is the 
oral intake of all natural foods by the patient 
as early as possible. 

Sedatives for the adult patient should be 
used on definite indication. Morphine sulfate 
(1 to 4 gr.) may be given every three hours 
when the patient complains of pain. The same 
dose may be repeated if necessary during the 
night and a similar order may be left for the 
second night. If the patient is simply restless 
or wakeful, seconal or nembutal (gr. iss) or an 
elixir of bromides in 1 or 2 dram doses may be 
used. If there is much pain, 1 gr. of codeine 
sulfate or demerol hydrochloride, 100 mg., 
may be given hypodermically as a succedaneum 
to morphine. Hypnotics and sedatives should 
not be repeated indiscriminately after oper- 
ation, and interns should be so instructed 
inasmuch as the patient is not expected to 
sleep so soundly as he would in his own home. 
The passage of a small catheter into the rectum 
after operation, when the patient complains of 
gas pains, will often obviate the use of mor- 
phine.!® The male patient is permitted to void, 
with assistance to stand at side of bed, twelve 
hours postoperatively. The female patient may 
sit on bedpan to void with limbs supported at 
side of bed twelve hours postoperatively. 
Catheterization must be resorted to when 
twelve hours have intervened and voluntary 
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micturition is impossible. This may be done 
earlier if the patient is in much distress and 
should be repeated every eight or twelve hours 
if the patient cannot void. In cases of urinary 
retention the administration of urecholine 
chloride, subcutaneously or orally, has been 
effective in the hands of the writer. 

Index to renal function is determined by 
daily urinalysis. It is to be remembered that 
kidney function is usually depressed twelve to 
twenty-four hours after operation; conse- 
quently, a low urinary output is expected. 
Water and sodium chloride are retained within 
the extracellular spaces'! and the excretion of 
electrolytes is temporarily disturbed. Fluid re- 
quirements at this time are minimal. If intra- 
venous fluids are to be given, they should be 
limited to blood and 5 per cent dextrose in 
water. Sodium chloride solution at this time 
tends to depress the kidneys. 

Within twenty-four hours after operation 
3 ounces of olive oil are instilled into the rectum 
through the soft rubber tube that was placed 
in the rectum after operation. All the dressings 
including the tube are removed except the 
oxycel gauze which is left in place until it dis- 
integrates or is absorbed. Moist boric acid 
compresses are applied to the operative field 
every three hours so long as the patient re- 
mains in bed. These should be held in place with 
a wax paper pad and T binder. The dressings 
may retain their moisture and may be kept 
warm by applying a hot water bag.!? At this 
time the patient is permitted to walk to the 
bathroom to void. After the patient is up and 
about, a mild ointment and dry dressing may be 
applied. The removal of any sutures, dressings 
or drains should be recorded on the chart. 
Petrolated rubber tissue drains are usually re- 
moved in twenty-four to forty-eight hours and 
seldom replaced. The packing should be put in 
loosely if the wound is redressed. All wounds 
are redressed on the day following operation 
and daily as long as there is drainage. 

When removing vaseline gauze packs they 
should be gently twisted. This makes it less 
painful for the patient and there is less chance 
of hemorrhage because the pack is made smaller 
and slips out easier. 

Plain hot water sitz baths for five- or ten- 
minute durations are ordered on the second or 
third postoperative day. These may be repeated 
three or four times a day. In the debilitated 
patient suffering from malnutrition more com- 
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fort may be obtained by the use of absorbent 


cotton compresses saturated with a solution of 


witch hazel or hot glycerin or magnesium 
sulfate and applied to the operative area, and 
kept warm with a hot water bottle. 

One-half ounce of mineral oil is given night 
and morning beginning on the day following 
operation. On the morning of the third day after 
operation, if the patient has had no bowel 
movement, 2 drams of cascara aromatica are 
given. Other cathartics or olive oil retention 
enema may be used at the discretion of the 
surgeon. The patient must have his first post- 
operative bowel movement on the bedpan. 
After this if there is no bleeding, the patient 
may be allowed to go to the bathroom pro- 
vided his general condition permits. 

The wound should be cleansed with moist 
cotton after every stool and fresh dressings 
applied. We deprecate the use of cathartics 
and enemas and advise appetizing food to 
stimulate peristalsis and early ambulation to 
resume normal rhythm. Postoperative compli- 
cations in surgery of the anorectum are unusual, 
and since the advent of chemotherapy and 
antibiotics, serious infection is rare. But we 
must be ever on the alert for such conditions as 
pulmonary emboli and atelectasis. Other com- 
plications such as hemorrhage and shock are 
seldom encountered. 

The average patient may be discharged from 
the hospital on the fifth postoperative day. 
Before leaving the hospital the patient’s wound 
is redressed with a plain dressing and a T 
binder. He is instructed to continue the plain 
hot water and castile soap sitz baths at home, 
to use a § per cent boric acid ointment on a 
pledget of cotton after each evacuation and to 
eat full meals and have regular daily bowel 
movements. He may resume light work in two 
or three weeks or earlier. The use of smoothages 
such as metamucil, hydrocil or mineral oil is 
often advised. 

The patient is requested to return to the 
office twice weekly for four or five weeks for 
follow-up care for the prevention of anal 
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stenosis, the removal of overhanging edges and 
to prevent overgrowth and bridging in wounds 
healing in fistula patients. Small metal dilators 
are used with anesthetic ointment, butesin 
picrate or americaine at first, and then the 
gloved index finger is gently inserted into the 
anal canal. The watchword of the proctologist 
should be patience, gentleness and consideration 
remembering one is treating a sick individual 
and not a case record. 

A final examination should be made before 
the patient is discharged, and for further check- 
up, examination at two- or three-month inter- 
vals for one year may be deemed advisable. 
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DE QUERVAIN’S TENDOVAGINITIS* 


J. D. Piver, m.p. AND R. Beverty RANEY, M.D. 
Durham, North Carolina 


first time the phenomenon of stenosing 
tendovaginitis at the radial styloid process. 

This case and four additional cases were re- 
ported by de Quervain in 1895.' That article 
was the first to describe stenosing tendo- 
vaginitis at the radial styloid process and led 
to its being called de Quervain’s disease. 

Unaware of de Quervain’s publication, 
Hoffman? presented the first American report 
in 1898 to the American Orthopaedic Asso- 
ciation. Subsequent to these papers a number 
of German and French clinicians reported 
additional cases. In 1924 Eschle* reviewed 
110 cases from the literature and added nine- 
teen personal cases. The second American 
report, written by Stein,‘ appeared in 1927. 
In 1935 Brown® reported the first case in the 
British literature. A review of the literature by 
Wood! in 1941 showed 250 cases to that date, 
indicating the interest which this affection has 
awakened in clinicians the world over. 

Anatomy. The tendons involved in de Quer- 
vain’s tendovaginitis are those of the extensor 
pollicis brevis and abductor pollicis longus 
muscles. Their localization is easily accom- 
plished by extending the thumb so that the 
depression known as the anatomic snuff-box 
is produced. (Fig. 1.) The medial border of 
this space is formed by the tendon of the 
extensor pollicis longus, while the lateral 
margin is composed of the two tendons in 
question, the extensor pollicis brevis and the 
abductor pollicis longus. In passing to their 
insertions upon the metacarpal bone and 
proximal phalanx of the thumb, these two 
tendons groove the extreme outer aspect of the 
radial styloid process, sharing a common fibro- 
osseous canal as well as a common tendon 
sheath. This sheath serves the function of 
bathing the tendons in a moderate amount of 
synovial fluid as they angulate sharply through 
the lateral compartment. Angulation is espe- 
cially great in the female; this probably 
accounts in part for the predominance of 
tendovaginitis among women. 


[ 1893 Fritz de Quervain observed for the 


Superficial to the tendons lies the dorsal 
carpal ligament, a strong fibrous band origi- 
nating at the styloid process of the radius 


Fic. i. The anatomic snuff-box. Its borders are formed 
by the extensor pollicis brevis and extensor pollicis 
longus tendons. 


and passing obliquely downward and medi- 
ally to become attached to the dorsal sur- 
face of the navicular, lunate and triangular 
bones. This ligament forms the firm, inelastic 
compartments.’ 

One author® has shown that in over 50 per 
cent of his cases there has been an additional, 
so-called aberrant tendon in the tendon sheath. 
It occurs in conjunction with either the ex- 
tensor pollicis brevis or the abductor pollicis 
longus. This tendon may arise from an indi- 
vidual muscle slip or from the mother tendon 
at any point, but usually has its origin proximal 
to the tendon sheath which it shares. It inserts 
on the first metacarpal bone or on the tri- 
angularis but never has been found to have 
an insertion common to that of the original 
tendon. Its size varies from a few fibers to a 
fully developed tendon. Its function is that of 
either a radial deviator or a palmar flexor of 
the hand. 

Etiology. The cause of de Quervain’s tendo- 
vaginitis is not entirely clear. There seems to 
be more or less agreement that frequently 
repeated abduction of the thumb with ulnar 
deviation of the hand from a neutral or hyper- 
extended position may produce the clinical 


* From the Orthopaedic Division of the Department of Surgery, Watts Hospital, Durham, N. C. 
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Fic. 2. Microscopic section of tendon sheath in 
de Quervain’s tendovaginitis. Infiltration with chronic 
inflammatory cells, thickening and fibrosis are 
present. 


syndrome. When the tendons are made taut 
by this movement, pressure is brought to bear 
on the lateral or posterior aspect of the dorsal 
carpal ligament and, if the movement is re- 
peated often enough, may produce sufficient 
friction to cause inflammatory changes. Activ- 
ities such as corking bottles, playing the piano, 
wringing wet clothes, crocheting and a variety 
of similar industrial tasks may initiate the 
disease by inducing this tendon action. For aid 
in diagnosis a simple clinical test may be 
performed. The thumb is placed in maximum 
opposition and the fingers folded over the 
thumb; then with ulnar deviation of the wrist 
a severe knife-like pain, occurring over the 
radial styloid process and radiating down the 
thumb and up into the forearm, is considered 
pathognomonic of the disorder.® 

Because of the repeated movements neces- 
sary to invoke tendovaginitis the disease 
occurs most frequently in the laboring classes 
and particularly in women. Eschle* reports a 
predominance in women, approximately 10:1; 
Winterstein” also found the ratio to be 10:1. 
In every case syphilitic and _ tuberculous 
tendovaginitis had been ruled out. 

Pathology. Although the pathologic changes 


vary, authorities agree that for the most part 
the inflammatory lesion occurs in the tendon 
sheath and its surrounding tissue and that the 
tendons themselves are usually not involved." 

Normally the synovium of the tendon sheath 
is lined with a simple layer of low, flat cells. 
Immediately surrounding this layer is loose 
connective tissue containing thin-walled capil- 
laries and a few larger vessels with muscular 
coats. Over this tissue lies the fibrous, prac- 
tically avascular dorsal carpal ligament. 
Between the ligament and the skin there 
is a loose subcutaneous layer of moderate 
vascularity. 

In mild cases the changes are slight. The 
tendon sheath is moderately thickened with 
little inflammatory reaction in the surrounding 
connective tissue. The tendon may appear 
normal or may simply have lost its usual sheen. 
With prolonged disease the tendon sheath 
becomes three to four times its normal size 
and either brown or red. At times adhesions 
between the synovium and the tendons are 
encountered.'? The tendons may be thin, 
flattened and covered with granulation tissue 
which may give rise to connecting fibrous 
bands. In the area of inflammation the tendons 
may be constricted while beyond this region 
they are of normal size or slightly enlarged. 
Usually only one tendon is involved although 
occasionally both may show typical changes. 
In rare instances a dense ridge of fibrous tissue 
has been found to separate the tendons in the 
first compartment; each tendon is then supplied 
with an individual sheath.'* 

Microscopically, in mild cases the flat layer 
of synovial cells is thickened (Fig. 2) except 
at the point of constriction where it is thinned 
or absent. The surrounding connective tissue 
shows a moderate increase in vascularity while 
the dorsal carpal ligament is relatively un- 
changed. In severe cases the synovium is com- 
pletely destroyed, the surrounding connective 
tissue is depressed and thinned, and the liga- 
mentous layer is markedly thickened. The 
ligament may undergo hyaline and carti- 
laginous changes. Blood vessels show thicken- 
ing of their walls and all the peritendinous 
tissue is infiltrated with chronic inflamma- 
tory cells, predominant among which are 
lymphocytes. 

Symptoms. The symptoms are classical. 
The initial complaint is discomfort and aching 
at the radial styloid process with extension 
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up the arm and down into the thumb. The 
pain is aggravated by certain motions of the 
thumb while other movements may have no 
effect. As the disease progresses, any move- 
ment of the thumb becomes painful. When 
the patient attempts to grasp an object, the 
pain is often so severe that the object is 
dropped. With progression of the disease the 
patient observes that the pain is more intense 
at night; and if sleep is to be obtained, the 
forearm, wrist and hand must sometimes be 
placed in a fixed position on a pillow.’ From 
the onset the symptoms continue to increase; 
remissions occur only when the hand and par- 
ticularly the thumb are not used. When motion 
is resumed, the symptoms rapidly recur. 


Fic. 3. De Quervain’s tendovaginitis of right wrist. 
There is swelling over the styloid process of the right 
radius. 


Fic. 4. Reactive new bone formation at radial styloid process in de Quervain’s 
tendovaginitis. Biopsy of this bone was confirmatory; there was no evidence of 


neoplasm. 


Physical findings are limited to the wrist. 
Slight or moderate swelling is present at the 
point where the two tendons groove the radial 
styloid process. (Fig. 3.) The swelling may be 
detected easily if the involved wrist is compared 
with the opposite, normal wrist. Tenderness at 
the styloid process is marked; the course of 
the involved tendon may be determined by this 
sign. Ulnar deviation of the hand with the 
fingers folded over the abducted thumb results 
in intense knife-like pain, a finding so con- 
sistent that it is pathognomonic. 

Roentenographic findings have been almost 
uniformly negative except for soft tissue 
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swelling at the styloid process. However, in 
two of Schneider’s cases calcification was 
present in the peritendinous tissue and Brown 
reported a case with periosteal involvement.® 
In one of our cases definite formation of new 
bone at the radial styloid process was noted. 
(Fig. 4.) This was attributed to marked inflam- 
matory reaction extending from the _peri- 
tendinous tissue to the periosteum. 


TREATMENT 


De Quervain considered surgery the treat- 
ment of choice. He demonstrated in his first 
five cases that simple incision of the tendon 
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sheath for the purpose of freeing the tendons 
resulted in complete relief of the symptoms 
and return of function in every instance. How- 
ever, numerous trials of non-operative treat- 
ment have since been attempted, with only 
fair results. Conservative treatment has con- 
sisted of the application of plaster casts or 
splints which held the wrist and thumb in one 
position for varying lengths of time. Subse- 
quent repetition of the motions which initiated 
the disease, however, often led to recurrence 
of the symptoms. It is now generally agreed 
that surgery is indicated, for it is only in rare 
instances that operation is not followed by 
complete and permanent relief. 

The operation is best performed under local 
anesthesia with or without a tourniquet. A 
short transverse incision is made at the site 
of the anatomic snuff-box, and the skin and 
subcutaneous tissue are undermined to facili- 
tate longitudinal incision of the dorsal carpal 
ligament. Care is taken to avoid any branches 
of the superficial radial nerve, which crosses 
just external to the ligament. When the liga- 
ment and connective tissue have been sepa- 
rated, the tendon sheath is inspected and 
palpated. A small incision may be made into 
the sheath and a probe inserted to determine 
the site of constriction, or the tendon sheath 
may be opened initially and split in its entire 
length. If an aberrant tendon is found, it should 
be removed, its function first being tested to 
prevent confusion with another tendon. In- 
cision of the tendon sheath or removing a 
longitudinal wedge from it frees the constric- 
tion sufficiently. The subcutaneous tissue and 
skin are reunited. An elastic bandage is applied 
for forty-eight hours. Active motion is then 
begun. 

Of four patients operated upon at Watts 
Hospital in a fifteen-month period by the 
authors one had involvement of both wrists. 
Two of the patients showed a small aberrant 
tendon within the common sheath. Following 
incision of the sheath, very satisfactory, lasting 
relief of the symptoms has been experienced 
in each case. The shortest period of post- 
operative follow-up is two years. 
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SUMMARY 


1. A short historical review of de Quervain’s 
tendovaginitis has been presented. 

2. The anatomy, etiology and pathology 
of this affection have been discussed. 

3. The treatment which yields best re- 
sults is surgical release of the peritendinous 
constriction. 
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Modern Operative Technics 


TECHNIC FOR LUMBAR SYMPATHETIC 
GANGLIONECTOMY* 


Joun L. Mappen, M.D. 
New York, New York 


cuss the anatomy of the lumbar sym- 

pathetic trunks and to illustrate the 
technic employed in the performance of lumbar 
sympathetic ganglionectomy. The basis of this 
report is formulated on an experience obtained 
in the performance of 225 lumbar sympathetic 
ganglionectomies in 142 patients. 

Anatomy. In the thorax the sympathetic 
trunks lie in relation to the heads of the ribs. 
As the trunks proceed downward, they course 
anteriorly and medially. Accordingly, in the 
abdomen they lie along the anterolateral sur- 
face of the vertebral column. In the dissection 
of twenty-five fresh cadaver specimens an 
anatomic study of the lumbar sympathetic 
trunks was made. From the level of the first 
lumbar vertebra to the promontory of the 
sacrum the average length was 15 cm. There 
was a marked variation in the number, size and 
location of the ganglia. This variation occurred 
not only in different cadavers but also on the 
opposite side of the same cadaver. These find- 
ings were corroborated by a comparative study 
of the surgical specimens. In a given surgical 
specimen g cm. in length there would be one, 
two or even three ganglia. Fusion of two ganglia 
into an hour-glass form was not uncommon. 

A knowledge of the surgical anatomy is im- 
portant in the accurate identification of the 
lumbar sympathetic trunks. On the right side 
the sympathetic trunk is located between the 
medial border of the psoas muscle and the in- 
ferior vena cava, being overlapped by the 
latter. Partial mobilization and gentle retrac- 
tion of the vena cava are required for the proper 
exposure of the trunk. On the left side it is 
located between the medial border of the psoas 


‘| = purpose of this presentation is to dis- 


muscle and the abdominal aorta. The aorta is lo- 
cated medially but does not overlap the trunk. 
In fact, the aorta is not usually seen in the per- 
formance of a left lumbar sympathetic gangli- 
onectomy. On the right side the lumbar veins 
routinely pass anterior to the lower segment of 
the sympathetic trunk. (Fig. 2c.) This necessi- 
tates careful dissection of the distal portion of 
the trunk to avoid a disturbing hemorrhage. 
On the left side usually the lumbar vessels pass 
behind the trunk and, accordingly, they are not 
as much of a technical hazard. A frequent ob- 
servation has been the constant relation of the 
sympathetic ganglia and the lumbar vessels. 
In general, the ganglia are located immediately 
proximal to the lumbar vessels. (Fig. 15.) 

The lumbar sympathetic trunks other than 
the lumbar vessels are the most posteriorly 
situated structures along the vertebral column. 
They are yellowish white in color, taut and 
fixed in position along the anterolateral aspect 
of the vertebrae by the attachment of the rami 
communicantes to their respective ganglia. The 
direction of the trunks is essentially a straight 
line which deviates medially in the region of the 
promontory of the sacrum. Unfortunately seg- 
ments of the ureter, genitofemoral nerve as 
well as a chain of lymph nodes reportedly have 
been mistakenly resected for the lumbar sympa- 
thetic trunk. The ureter is mobile, white in 
color, non-ganglionated, located anteriorly, ac- 
companied by periureteral vessels and con- 
tracts when pinched. The genitofemoral nerve 
is located along the medial aspect of the psoas 
major muscle, is white in color and non-gangli- 
onated, and in its lower portion it deviates 
obliquely downward and lateralward. The 
lymph nodes are yellowish brown in color, more 
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superficially located, friable in consistency and 
are readily mobilized. If these anatomic facts 
are remembered, one should not have difficulty 
in identifying accurately the lumbar sympa- 
thetic trunks. 

Indications for Operation. The function of 
the sympathetic nervous system referable to 
the extremities is the control of vasomotor, 
sudomotor and pilomotor activity. The indica- 
tions for sympathetic denervation are related 
to disturbances in the vasomotor and sudo- 
motor functions. 

The indications for lumbar sympathetic 
ganglionectomy in the treatment of disturb- 
ances in vasomotor function are: (1) arterio- 
sclerotic occlusive arterial disease, (2) thrombo- 
angiitis obliterans (Buerger’s disease), (3) 
Raynaud’s syndrome, (4) causalgia, (5) livedo 
reticularis, (6) trench foot, (7) reflex sym- 
pathetic distrophy and (8) selected cases of 
chronic pernio, post-thrombotic and idiopathic 
lymphedema. Its use in the treatment of post- 
phlebitic ulcers is not prescribed. Lumbar 
sympathetic ganglionectomy is also used as a 
routine prophylaxis for the asymptomatic 
extremity in all patients with arteriosclerotic 
occlusive arterial disease. 

In the treatment of disturbances of sudo- 
motor function the prime indication for sym- 
pathetic denervation is hyperhidrosis. 


TECHNIC 


The technic employed for lumbar sympa- 
thetic ganglionectomy is a modification of the 
anterolateral extraperitoneal approach de- 
scribed by Flothow.! (Figs. 1 and 2.) This 
approach is preferred to the posterolateral 
“kidney” approach of Smithwick,* the antero- 
lateral extraperitoneal operation of Pearl? or 
the transperitoneal approach. For the per- 
formance of this operation spinal anesthesia is 
preferred. The patient is placed in the supine 
position on the operating table and the side to 
be operated upon is elevated to approximately 
a twenty-five degree angle to the horizontal. A 
transverse skin incision is employed which 
extends from the lateral border of the rectus 
muscle at the level of the umbilicus outward 
to the mid-axillary line just beneath the costal 
margin. (Fig. 1a.) The upper. and lower skin 
flaps are dissected beneath the subcutaneous 
tissue plane to expose a large area of the 
external oblique muscle. (Fig. 18.) This muscle 
is split in the direction of its fibers, exposing 
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the underlying internal oblique muscle which 
is the thickest of the three muscles to be 
separated. (Fig. 1c.) The internal oblique 
muscle fibers are separated by finger dissection 
in a horizontal rather than an oblique plane to 
avoid avulsion of the underlying intercostal 
nerves. (Fig. 1p.) The transversus abdominis 
muscle is then separated in the direction of its 
fibers. The dissection of this muscle is begun 
laterally and is continued medially to lessen 
the possibility of opening into the peritoneal 
cavity. Retraction of the divided muscle layers 
exposes the line of junction of the retro- 
peritoneal fat and the peritoneum. (Fig. 1£.) 
By blunt digital dissection in the retroperitoneal 
fat the peritoneum and the intraperitoneal 
viscera adjacent are displaced toward the 
midline. During this dissection the important 
landmark is the psoas major muscle, which is 
located more anteriorly than one generally 
assumes. The tissue dissection is continued 
anterior and medial to this muscle; otherwise 
troublesome technical difficulties may ensue. 
When the dissection is completed to the verte- 
bral column, further blunt digital dissection is 
continued first upward and then downward 
in the same plane. To mainta.n the retraction 
of the peritoneum, a wide type Harrington 
retractor is inserted. It is at the time of the 
insertion of this retractor that the ureter is 
always identified and then retracted from the 
operative field. (Figs. 1¢ and H.) Dissection is 
continued in the upper portion of the wound 
and the lower pole of the kidney is retracted 
upward by a narrow type Harrington retractor. 
In a similar manner, dissection is continued 
downward and suitable retraction is main- 
tained with a second narrow type Harrington 
retractor. Gerota’s fascia is then opened by 
blunt dissection with a long tissue forceps. On 
the right side the vena cava is partially mo- 
bilized and gently retracted medially. (Fig. 
2c.) On the left side the aorta is located well 
mediaily and its mobilization is unnecessary. 
The genitofemoral nerve is readily visible on 
the medial aspect of the psoas muscle. The 
areolar and lymph nodal tissues paralleling the 
vertebral column are separated by blunt dis- 
section with a tissue forceps. On completion of 
this dissection the lumbar vessels and the 
sympathetic trunk are exposed along the 
anterolateral aspect of the vertebral column. 
Further identification of the sympathetic trunk 
is obtained by palpation and it is then mo- 
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Fic. 1. A, The outline of the incision employed for left lumbar sympathetic 
ganglionectomy is shown. B, the upper and lower wound margins are mobilized 
and widely retracted exposing the line of separation of the external oblique 
muscle. c, the internal oblique muscle is divided in the direction of its fibers. 


bilized on a nerve hook. (Fig. 1, 1.) By sharp 
dissection with a curved knife blade (No. 12) 
the sympathetic trunk and its ganglia are com- 
pletely mobilized prior to division and seg- 
mental resection. On the right side caution is 
necessary in the mobilization of the lower por- 
tion of the chain because of the anterior loca- 
tion of the lumbar vessels. (Fig. 2c.) When this 
obtains, to remove the chain completely it is 
necessary either to divide the chain above and 
by traction below deliver it from behind the 
lumbar vessels, or doubly clamp, divide and 
ligate the overlying vessels. For hemostasis the 
use of silver brain clips is preferred. Following 
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segmental resection of the sympathetic trunk 
and ganglia the wound is irrigated with saline 
solution and complete hemostasis is obtained. 
The retractors are then removed and the wound 
layers immediately approximate themselves. 
The wound closure is in layers using inter- 
rupted sutures of fine black silk. (Fig. 2F to 1.) 
The patient is allowed out of bed on the evening 
of the day of operation or on the following day, 
and may be discharged from the hospital 
within five to seven days. In this operation the 
fourth lumbar ganglion is routinely removed. 
Objections have been voiced against removal 
of this ganglion on the basis that a post- 


Madden—Lumbar Sympathetic Ganglionectomy 697 
y) 
L. rectus m. 
| 
C 
| 


Madden—Lumbar Sympathetic Ganglionectomy 


Fic. 1. p, The internal oblique muscle is separated and retracted perpendicular to the direction of its fibers to avoid 
avulsion of the underlying intercostal nerves. The fibers of the transversus abdominis muscle are separated partially, 
exposing the line of junction of the retroperitoneal fat and the peritoneum. This is more clearly demonstrated 
in (E). F, dissection in the retroperitoneal tissue plane has been partially completed, exposing the lower pole of the 
kidney, the psoas major muscle and the lumboinguinal nerve. G, tissue dissection is continued medially and the 
ureter is exposed. H, the ureter is retracted upward and the line of incision through the fascia of Gerota is depicted. 
1, the lumbar sympathetic trunk is partially mobilized on a nerve hook and its relation to the genitofemoral nerve 
is demonstrated. (3) Internal oblique muscle; (4) intercostal nerve; (5) transversus abdominis muscle; (6) perito- 
neum; (7) retroperitoneal fat; (8) kidney; (9) psoas muscle; (10) ureter; (11) common iliac artery; (12) fascia 
of Gerota; (13) genitofemoral nerve. 
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Fic. 1. J, The relation of the ganglia to the vertebral vessels and the lumbar 
sympathetic trunk to the vertebral column is demonstrated. The black lines in 
juxtaposition to the silver clips indicate the sites for division of the sympathetic 
trunk. The inset shows the length of the specimen and the number of ganglia 


that are routinely resected. 


ganglionic sympathectomy would be _per- 
formed and unsatisfactory results obtained.’ 
Following the removal of this ganglion no ill 
effects have been observed. 


COMMENT 


In the early part of our experience with lum- 
bar sympathetic ganglionectomy all patients 
preoperatively were submitted to three diagnos- 
tic tests: (1) intrathecal block, (2) paraverte- 
bral sympathetic ganglion block and (3) poste- 
rior tibial nerve block. The first two were soon 
discontinued; the intrathecal block because of 
the inconvenience to the patient and the para- 
vertebral block because of the difficulty in its 
proper evaluation. When employing a paraver- 
tebral block, if a rise in skin temperature was 
not obtained, one always questioned whether or 
not the block was satisfactory. The posterior 
tibial nerve block is simple to perform and ob- 
jective evidence of an adequate nerve block is 
always obtained by the demonstration of sen- 
sory changes in the dermatome segments sup- 
plied by this nerve. Accordingly, if there is no 
concomitant rise in skin temperature, one must 
assume that there is no associated vasospasm 
to account for the diminution in the arterial 
blood flow. Although the posterior tibial nerve 
block is the only diagnostic nerve block now 
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employed, its use is interdicted in the presence 
of severe arterial insufficiency or inflammation. 
The indication for or against operation is not 
related to the results of the nerve block. The 
nerve block is employed only for academic pur- 
poses to determine the number of patients with 
a negative or minimal skin temperature re- 
sponse. The fact that the patient has sympto- 
matic arterial insufficiency is considered an 
adequate indication for the operation. This 
reasoning is based on repeated observations of 
patients in whom the temperature response fol- 
lowing a block was nil but after sympathectomy 
subjective and objective improvement in the 
circulation occurred. 

A most interesting complication observed 
following lumbar sympathetic ganglionectomy 
was thigh pain and/or low back pain overlying 
the sacroiliac region on the side operated upon. 
This complication occurred in approximately 
eight of every ten patients and most commonly 
affected the thigh. Characteristically, the pain 
occurred between the ninth and eleventh day 
postoperatively. It occurred as early as the 
sixth and as late as the sixteenth day, but this 
was unusual. The attacks of pain were pre- 
dominantly nocturnal and disappeared spon- 
taneously during the day only to return again 
at night. The pain was frequently lancinating 
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Fic. 2. a, The incision employed for right lumbar sympathetic ganglionectomy 
is depicted. B, the dissection in the retroperitoneal tissue plane is completed and 
the psoas major and quadratus lumbrorum muscles are demonstrated. Gerota’s 
fascia is clearly exposed and the outline of the underlying inferior vena cava 
is shown. c, Gerota’s fascia has been opened and the inferior vena cava is re- 
tracted medially. The relations of the lumbar sympathetic trunk to the ver- 
tebral column, the vertebral vessels and the surrounding nerve trunks are 
demonstrated. Note in particular the posterior location of the distal portion 
of the sympathetic trunk relative to the vertebral vessels. (4) Lateral femoral 


cutaneous nerve. 


in type and caused a deep burning sensation. 
The pain was poorly localized. When asked to 
demonstrate the area involved, the patient 
would grasp the thigh in both hands and relate 
that the pain was deep within the tissues. 
Rarely did the pain extend below the knee. 
There was an associated subjective sense of 
soreness, muscular weakness and cutaneous hy- 
persensitivity in the affected extremity. In a 
few patients the pain was limited to the sacro- 
iliac and buttock regions but the characteristics 
of the pain were the same as described. The 
pain was of such severity that it required mor- 
phine or demerol for relief. Fortunately the 
pain was self-limiting; it remained severe for 
four or five nights and gradually abated, dis- 
appearing completely in approximately ten to 


twelve days. In some of the patients there were 
demonstrable changes in the sensory innerva- 
tion of the dermatome segments involved but 
this was not a frequent observation. 

The cause of the pain is unknown. Why the 
pain occurs nine to eleven days after operation; 
why it is predominantly nocturnal in occur- 
rence; why it is localized to the thigh and/or 
sacroiliac region; and, finally, why it is self- 
limiting are interesting questions which provide 
stimulation for thought. 


SUMMARY 


The anatomy of the sympathetic trunks is 
discussed. The indications for the operation are 
outlined and the technic employed in the per- 
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Fic. 2. p, The sympathetic trunk has been divided proximally and its distal 
portion is mobilized from beneath the vertebral vessels. E, the sympathetic 
chain has been resected and the tissue retraction has been partially released. 
The relations of the right ureter, inferior vena cava, right common iliac artery 
and right common iliac vein are demonstrated. (3) Inferior vena cava; (4) 
lateral femoral cutaneous nerve; (5) ureter; (6) spermatic vessels; (7) right 
common iliac artery; (8) right common iliac vein; (9) psoas minor muscle; (10) 
psoas major muscle. 


Fic. 2. F to 1, Layer closure of the wound employing interrupted sutures of 
fine silk is demonstrated. 
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IF the patient lives long enough, every polyp present in the colon will 
undergo malignant degeneration; hence removal is advisable as soon as 
possible after their discovery. Bleeding in the stools, often with mucous 
and/or diarrhea, is a suggestive symptom. Rectal examination, sigmoidos- 
copy and roentgenoscopy by the double air and barium contrast method 
will quickly confirm the diagnosis. The whole colon should be checked 
before resorting to surgery; otherwise one may make the error of removing 
that part of the colon which shows polyps and leave other polyps in the re- 
maining large bowel. Often the whole colon and rectum have to be removed 
and the patient is left with a permanent ileostomy. This may be situated in 
the abdominal wall or in the anal region. A few authorities have lately 
been preferring this latter procedure since the anal sphincter can be pre- 


served in the average patient with diffuse polyposis of the colon. (Richard 
A. Leonardo, M.D.) 
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TREATMENT OF MULTIPLE SEVERE COMPLEX 
INJURIES* 


GerorGE J. Curry, M.D. AND Sypngy N. M.D. 
Flint, Michigan 


ITH the development and increased 

W use of high-powered automobiles, 

motorcycles and private airplanes dur- 

ing the past few decades, the problems of the 

surgeon of trauma have increased and at times 

seem insurmountable because of the multiple 

severe complicated injuries which result from 
accidents. 

Although many of these patients have fatal 
injuries upon their admission to the emergency 
room, a great number whose injuries were 
formerly considered fatal have survived be- 
cause of the increased understanding of 
pathologic physiology as related to the treat- 
ment of shock and the increased knowledge 
and the adequate application of the principles 
of the surgery of trauma. This case is presented 
to illustrate the management of a patient 
suffering from multiple severe complex injuries. 

The patient is a twenty-four year old girl 
who previous to her accident had always been 
in good health and excellent physical condition. 
On August 28, 1949, while participating in an 
airshow the patient, a stunt pilot, stalled her 
airplane at an altitude of approximately 150 
feet and crashed onto the airfield. She was 
admitted to the emergency room of Hurley 
Hospital at 6:20 P.M., approximately twenty 
minutes following the accident. 

Physical examination revealed a well de- 
veloped, well nourished, white female who was 
comatose and in a severe state of vascular 
collapse. The pulse was weak, irregular and 
rapid; the rate was over 160 beats per minute. 
The blood pressure could not be obtained 
with the sphygmomanometer. There was bleed- 
ing from the nose, mouth and right ear, and 
a considerable amount of blood could be seen 


running down the throat. A thin watery- 
appearing fluid was also identified which was 
coming from the nose and right ear and was 
thought to be cerebrospinal fluid. No other 
neurologic findings were present. A clinical 
diagnosis of a severe craniocerebral injury 
with an associated basilar skull fracture with 
extension to the right ear and probably through 
the cribiform plate was made. 

The face was markedly ecchymotic and 
swollen. A deep laceration was present on the 
chin. The teeth could not be approximated. 
There was definite clinical and radiologic 
evidence of a transverse massive fracture of 
the maxilla; the upper dental arch and hard 
palate were freely movable (detached from 
the skull) and depressed downward and back. 
These fractures in addition to a fracture of the 
left condyloid process of the mandible caused 
an inability to close the month. Comminuted 
fractures also involved the nasal bones and 
the right zygomatic arch. 

The patient’s respirations were rapid and 
shallow. The movement of the left hemithorax 
seemed to be somewhat greater than that of the 
right. The right hemithorax was hyperresonant 
and the breath sounds were absent. Coarse 
moist rales were heard throughout the left 
hemithorax and were thought to be due to 
collections of aspirated blood in the trachea 
and bronchi. Upon percussion the heart and 
mediastinum were thought to be shifted to the 
left. Although there was no clinical evidence 
of depressed rib fracture, it was postulated 
that there were probably fractures involving 
the right costochondral cartilages. X-ray 
examination of the chest revealed a tension 
pneumothorax on the right with approximately 


* From the Section for the Surgery of Trauma, Hurley Hospital, Flint, Mich. [This presentation received the Flint 
Academy of Surgery award for 1951—Editor.] 
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70 per cent collapse of the right lung. There 
were simple fractures involving the seventh, 
eighth, ninth and tenth ribs in the left posterior 
axillary line with slight eventration of the left 
hemidiaphragm. 

The abdomen was soft to palpation and 
bowel sounds were audible. There was no 
clinical evidence of severe intra-abdominal 
injury. A deep laceration involved the vulva. 

Radiologic examination of the pelvis showed 
a transverse comminuted fracture through the 
middle one-third of the right inferior pubic 
ramus with a second transverse fracture with 
approximately 1 cm. separation of fragments 
in the medial one-third. A transverse fracture 
extended into the right acetabulum. There 
were also comminuted fractures of the left 
wing of the sacrum, the left transverse process 
of L4, the right transverse process of Ls and 
the wing of the sacrum on the right side. The 
distal coccygeal segments were displaced to 
the right. 

No apparent deformity or fractures were 
present in the left upper extremity. Crepitus 
could be felt in the mid-portion of the right 
forearm which was due to a comminuted 
transverse fracture of the middle one-third of 
the ulna which was not markedly displaced. 

The left thigh was deformed in its middle 
one-third. X-ray examination revealed a semi- 
oblique fracture through the middle one-third 
of the left femoral shaft with approximately 
2 cm. over-riding and medial displacement 
with external rotation of the distal fragment. 
A moderately deep laceration on the anterior 
aspect of the thigh did not communicate with 
the bone. 

The left leg was markedly deformed by 
angulation and rotation in the region of the 
lower one-third. Multiple wounds were present 
through which bone fragments could be seen. 
There was extensive destruction of soft tissue. 
Impairment of circulation to the distal portion 
of the leg and foot was manifest by extreme 
pallor and coldness of the skin distal to the 
deformity in comparison to warmth and rela- 
tively good color of the skin proximal to the 
deformity. X-ray examination showed a su- 
perior displacement of the astragalus and 
tarsal bones in relation to the normal position 
of the ankle mortise. Cortical substance of the 
distal one-quarter of the tibial shaft was 
largely absent. Only the medial malleolus 
attached to a small portion of articular cortex 
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and several small cortical fragments remained. 
The fibula was fractured approximately 3 
inches from its distal end with 1 inch anterior 
displacement of the distal fibular shaft. There 
was extreme comminution of the os calcis 
with a reversal of the tubor-body angle. 
Apparently the patient’s feet were braced 
against the floorboard of the airplane at the 
time of the crash, and the vertical force was 
great enough to dislodge the distal tibial shaft 
driving it out through the skin on the anterior 
aspect of the leg. 

Superficial examination of the right leg was 
similar to the left showing an almost identical 
amount of soft tissue damage and interference 
with the blood supply. Marked angulation and 
rotation were present at the junction of the 
lower and middle one-thirds. The skin was 
pale and cool below the site of angulation. 
There were several lacerations in the lower one- 
third of the leg communicating with bone 
fragments. The distal one-fourth of the tibial 
shaft was severely comminuted with extensive 
involvement of the articular surface. There 
was an anteroposterior separation of the tibial 
fragments at the ankle mortise with an anterior 
dislocation of the astragalus in relation to the 
distal tibial fragments. The fibular shaft was 
deviated with the astragalus. A large tibial 
cortical fragment lying in the soft tissue 
posterior to the fibula had apparently been 
dislodged from the anterior portion of the 
tibia. 

From the description of the patient’s in- 
juries one can hardly visualize the true picture 
the patient presented upon admission. It was 
believed these injuries would prove fatal, and 
the condition of the patient was considered 
terminal. 

Attention was first directed toward the 
general condition of the patient and the two 
problems which needed to be controlled, if the 
patient were to survive, were shock and 
severe dyspnea. The initial blood pressure 
was 0/o and the pulse was 160 plus, weak and 
irregular. After a sample of blood was drawn 
for a typing and cross-matching, plasma was 
started in both upper extremities, and 5 
units (1,250 cc.) were administered during the 
next thirty minutes during which time the 
blood pressure rose to 125/80. The pulse 
continued to be weak and rapid without any 
apparent decrease in the rate; a marked sinus 
arrhythmia was present. This indicated that 
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the circulating volume had increased, but a 
severe deficit of red blood cells remained. 
Until the whole blood was ready for admin- 
istration, a solution of 5 per cent glucose in 
distilled water was used to keep the intra- 
venous needle open. 

Several factors in addition to the shock and 
blood loss were contributing to the dyspnea. 
The first and most obvious was blood occluding 
the airway, blood which had collected in the 
nasopharynx and had evidently run down into 
the throat and was aspirated into the trachea 
and perhaps the bronchi. Secondly, physical 
findings pointed to the possibility of a right 
pneumothorax which was probably of the ten- 
sion type. The craniocerebral injury and 
fractured ribs were also contributory factors. 

In an effort to control the dyspnea oxygen 
was administered by nasal catheter. An 
attempt was then made to clear the airway by 
placing the patient in a mild Trendelenburg’s 
position to prevent additional blood from being 
aspirated and also to allow that blood which 
had been previously aspirated to run out of the 
trachea. Blood was then removed from the 
throat and trachea by catheter suction. This 
constant suction was continued for several 
hours until bleeding from the nasopharynx 
ceased. 

In the meantime roentgenologic examination 
of the chest substantiated the clinical impres- 
sion of a right tension pneumothorax. With 
this verification a 16-gauge needle connected 
to an underwater drainage system was inserted 
into the right pleural cavity with the immediate 
appearance of bubbling in the drainage bottle 
relieving the tension. These procedures al- 
though not completely relieving the dyspnea 
did much to ease the patient’s breathing. 

Following the aforementioned procedures 
and the administration of 500 cc. of whole 
blood (8 p.m.) the blood pressure had not 
stabilized; in fact it had fallen to 80/40. Pulse 
and respirations were still rapid. A second 
500 cc. of blood was then administered, and 
the blood pressure rose to 100/70. At this 
time (10:30 P.M.) the patient was transferred 
to the women’s surgical ward where the 
remainder of 1,000 cc. of 5 per cent glucose in 
distilled water was continued intravenously. 
At its completion the blood pressure was 
90/60, the pulse was 160 and respirations were 
60. A third 500 cc. of blood was started and 
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50 mg. of ephedrine sulfate was given intra- 
muscularly and was repeated in four hours. 

The problem of replacing the patient’s blood 
loss and maintaining her fluid balance pre- 
sented a problem of considerable magnitude 
and required close attention during the first 
three or four days following admission but 
required closer attention particularly during 
the first twelve hours. Had it been just the 
simple problem of blood loss which was to be 
replaced, the situation would have been much 
less complicated. However, with the presence 
of the craniocerebral injury, the administration 
of blood and fluid required a closer surveillance. 
Ordinarily it would have been desirable to 
correct the fluid imbalance and shock by the 
administration of blood, fluids and electrolytes 
in a shorter period then was done here. AI- 
though there were no localizing neurologic 
signs of brain damage or increased intracranial 
pressure, brain damage, probably of a diffuse 
nature, and intracranial bleeding were un- 
doubtedly present. The use of shock as a 
means to control bleeding is generally to be 
condemned and should not be advocated. 
However, in cases such as this the undue 
elevation of the blood pressure by drugs or 
fluids would promote intracranial bleeding 
if such were present or cause a recurrence of 
bleeding if previous bleeding had stopped 
during the shock phase. On the other hand, a 
prolonged state of shock would interfere with 
the patient’s physiology and cause irreparable 
damage to vital organs. In addition, although 
not an absolute necessity, it would have been 
desirable to increase the blood pressure enough 
to obtain an adequate circulation to the feet 
which were already ischemic due to vascular 
destruction. In view of this the systolic blood 
pressure was controlled between go and 100 
mm. of mercury. This pressure was thought 
to be adequate to maintain renal circulation 
and still would be less apt to promote intra- 
cranial bleeding them if a systolic pressure of 
120 to 130 mm. of mercury existed. 

During the time the patient was in the 
emergency room and after admission to the 
surgical ward it was still thought these injuries 
would prove fatal. All of the wounds were 
grossly contaminated and an adequate deé- 
bridement with primary closure would have 
been desirable. It was thought a bilateral 
below the knee amputation would be necessary 
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because of the extensive bony, soft tissue and 
vascular destruction which was present in the 
lower one-third of each leg. However, at the 
time of admission and subsequent course in the 
hospital the débridement and any other opera- 
tive procedure was postponed because of -the 
difficulty in controlling the shock, the severe 
craniocerebral injury and pneumothorax. These 
contraindicated an anesthetic and also the 
trauma associated with an operative procedure 
may have tipped the balance in an unfavorable 
direction. In other words, it was believed any 
definitive treatment in the way of débriding 
the wounds or reconstruction of the fractures 
at this time would be adding insult to the 
injury of a patient who was already in severe 
secondary shock. Although definitive treatment 
was considered, it was concluded that the 
optimum time for their treatment would be 
several days hence. With full knowledge that 
these wounds would inevitably become in- 
fected, should the patient survive, sterile 
dressings were applied to prevent further con- 
tamination. The ankles were then placed by 
traction in as near an anatomic position as 
possible. The right leg was immobilized 
temporarily in a pillow splint. The left lower 
extremity was placed in a Thomas splint with 
an attached foot rest which was used to 
function as a posterior mold without traction. 
An encircling ace bandage was applied with 
just enough tension to stabilize the extremity, 
care being taken to keep the bandage loose 
enough so that whatever circulation to the 
foot remained would not be occluded. These 
dressings and splints were applied in the emer- 
gency room shortly following admission and 
were maintained during subsequent treatment. 

Instead of using a pillow splint and posterior 
mold it would have been more desirable to 
use some form of traction to stabilize the 
fractures. Skin traction could not be used 
because of the open wounds and deficient 
blood supply to both feet. Skeletal traction 
in the form of a Kirschner wire placed through 
both os calci was considered. This, however, 
was not done because it was thought that 
infection was almost certain to ensue and a 
wire through the os calci would predispose the 
development of an osteomyelitis. 

The only other medications given to the 
patient were prophylactic doses of penicillin 
and a combined tetanus and gas gangrene 
antiserum which consisted of 3,000 units of 
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tetanus antitoxin, 4,000 units of perfringens 
antitoxin and 4,000 units of vibrion septique 
antitoxin. 

During the night the patient’s condition 
could best be described as status quo. No 
apparent change in the physical findings were 
noted, and the coma persisted. The systolic 
blood pressure had been kept relatively close 
to the go to 100 mm. of mercury by the admin- 
istration of the blood and 5 per cent glucose in 
distilled water. At 9 a.m. fifteen hours post- 
trauma, the blood pressure was recorded at 
80/40; pulse rate was 160 per minute and still 
weak; respiration rate was 40 per minute. 
The feet were still cold and pale. Hemoglobin 
was recorded as 59 per cent (standard 100 per 
cent equals 15.5 gm.) with 3.09 million red 
blood cells per cu. mm. Kidney function was 
evident by the output of 300 cc. of urine with 
a specific gravity of 1.016. 

A cut down was performed in the right 
median cubital vein, and 1,500 cc. of blood 
and 1,000 cc. of 5 per cent glucose in distilled 
water were administered by 3 p.M. (twenty-one 
hours post-trauma). This raised the blood 
pressure to 120/80. The pulse became full 
and strong although the rate remained ele- 
vated at 120 per minute. The color returned to 
the feet, and the skin would blanch on pressure. 
The circulation to the left foot seemed to be 
more improved than that to the right. 

After the blood pressure arose to 120/80, 
it remained fairly constant, the systolic pres- 
sure varying not more than 10 mm. of mercury 
up or down. This was quite gratifying in spite 
of the fact that the patient was still on shaky 
ground as far as her general condition was 
concerned. It was probably the only evidence 
present that survival was not impossible. 
Although recovery from the shock was a step 
toward improvement, there were still several 
factors including the craniocerebral injury, 
the injuries to the thoracic cage and lungs, 
wounds which were potentially infected, any 
one of which might cause a fatal termination. 
The only course open seemed to be one of 
watchful expectancy, treating specific com- 
plications as they arose. Most attention was 
directed toward correcting and maintaining an 
adequate fluid and electrolyte balance. Fluid 
replacements were made mostly by using 5 per 
cent glucose in distilled water in amounts 
necessary to prevent clinical dehydration and 
to form 1,000 cc. of urine daily. A solution of 
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5 per cent glucose in physiologic saline was 
interchanged with the glucose in distilled 
water in amounts estimated to replace the 
fluid lost by perspiration. 

On the second post-trauma day an additional 
improvement was noted in the patient’s con- 
dition. The blood pressure had remained 
reasonably well stabilized. There was some 
clearing of the sensorium, and at times the 
patient would respond to verbal questions, 
but the answers were, although sometimes 
coherent, mostly incoherent. 

On physical examination breath sounds 
could be heard equally well on both sides of 
the chest. X-ray examination revealed an 
almost complete re-expansion of the right 
lung with only a minimal evidence of pneu- 
mothorax remaining in the right apex. The 
intrapleural drainage was discontinued. 

Until this time there seemed to be no evi- 
dence of any localized neurologic disturbance. 
What appeared to be a left spastic hemi- 
plegia was now developing. This spasticity 
of the left upper and lower extremities was 
not a constant finding, but would be present 
part of the time and at other times these 
extremities would be flaccid. There were still 
no signs of increased intracranial pressure. 
Since these signs were not constant, signs of 
increased intracranial pressure were absent 
and the patient’s sensorium and general con- 
dition were improving, it was believed an 
indication for intracranial exploration did not 
exist. Intracranial bleeding and the possibility 
of localized brain damage were considered as 
possible causes. A definite diagnosis was not 
made, and the condition gradually subsided 
over a period of several days leaving no residual. 
Possibly too much effort was made to attribute 
this spasticity to an intracranial lesion. Later 
when the patient regained consciousness, she 
complained of considerable pain in the left 
shoulder although there was no x-ray evidence 
of skeletal damage. It is possible that a semi- 
conscious effort on part of the patient to resist 
movement of the left upper extremity because 
of pain was misinterpreted as spasticity. The 
same thing might be said of the left lower 
extremity. 

On the third post-trauma day the patient’s 
condition continued to improve. However, 
the pulse rate still remained rapid varying 
between 120 and 130 per minute. The respira- 
tory rate varied between 30 and 40 per minute. 
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Hemoglobin was recorded at 79 per cent with 
4.35 million red blood cells per cu. mm. It 
would have been desirable to have these 
values closer to normal limits at this time. 
In addition to this one had the impression 
that the patient’s clinical response was not 
as good as one would expect it should be. The 
patient’s physiology was then re-evaluated 
from the standpoint of blood volume studies, 
the results of which are tabulated as follows: 


Plasma specific gravity 

Blood specific gravity.......... 
Hemoglobin 

Plasma protein................ 
Blood chloride 

Expected plasma volume....... 
Determined plasma volume. . 
Plasma Volume Deficit 
Expected total blood volume. . . 
Determined blood volume..... . 
Blood Volume Deficit.......... 
Expected total hemoglobin 
Determined hemoglobin...... .. 
Hemoglobin Deficit............ 
Expected total serum proteins. . 
Determined serum proteins..... 
Serum Protein Deficit. 

Body Protein Deficit 


1.020 
1.044 

31% 

10.6 gm. % 
4.95 gm.% 

412 mg.% 
2,452 cc. 
1,963 cc. 

489 cc. 
4,632 cc. 
2,842 cc. 
1,790 cc. 

727.3 gm. 

301.25 gm. 

426 gm. 

147 gm. 

120 gm. 

27 gm. 

809 gm. 


(68%) 


From this one can see that the replacement 
therapy fell quite short of what it should have 
been. Probably the most important of these 
deficits were the blood volume, plasma volume 
and hemoglobin deficits which were thought 
to be undoubtedly contributing to the retarda- 
tion of the patient’s progress. These deficits 
were replaced during the next forty-eight hours 
using 2,000 cc. of whole blood. After the 
administration of the blood, the results of 
repeated blood volume studies were relatively 
close to the expected normal values. The change 
in the patient’s general condition during this 
interval markedly improved and the greatest 
amount of this improvement was considered 
to be due to the regaining of an adequate 
blood volume. 

The deficit of serum and body proteins was 
thought to be of less clinical importance than 
the deficit in blood volume. This was considered 
to be part of the negative nitrogen balance 
which is almost always an accompaniment of 
the post-trauma metabolic state and cannot 
be corrected in the first few days post-trauma 
by high protein intake. It is probably worth 
while to feed the patient protein during this 
period although how much value the patient 
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received from the protein during this phase is 
debatable. 

Although the patient was unable voluntarily 
to ingest food, it was considered that the 
oral route of administration would be easier 
and a more adequate diet, both quantita- 
tive and qualitative, could be obtained than 
by the use of intravenous fluids and protein 
hydrolysates. The caloric needs were supplied 
by a high protein liquid formula which was 
supplemented by the usual vitamins. The 
amount of fluid, in addition to that supplied 
by the formula, necessary to supply the 
patient’s needs was at first estimated clinically 
to prevent dehydration and later upon demand 
by the patient. When the patient was able 
to take food by mouth, the tube feedings were 
stopped; however, the high protein liquid 
formula was continued even after this period 
to supplement the soft diet necessary because 
of the injuries to the jaw and mouth. 

There is little to be said about the mineral 
metabolism of this patient during the early 
post-trauma stage with respect to sodium, 
potassium and chlorides. Although the blood 
chlorides were low, 412 mg. per cent, it did 
not cause much concern. Blood sodium, 
potassium and total base values were not 
available so the mineral requirements were 
judged mainly upon empiricle and clinical 
bases. It is generally accepted that in the 
early post-trauma metabolic state there is a 
tendency for the retention of sodium and for 
the excretion of potassium and also that if 
sodium is administered in excess it tends to 
replace potassium in the intracellular fluid 
and causes edema. With these principles in 
mind the amount of sodium chloride admin- 
istered to this patient was limited by that 
amount estimated to be lost by perspiration. 
No effort was made to supply potassium in the 
intravenous solutions since it was believed 
the patient would not be carried on intra- 
venous feedings long enough to cause a serious 
deficiency of potassium. No other sodium 
or potassium was given other than which one 
would expect to be present in the high protein 
liquid formula. 

On the evening of the third post-trauma 
day the patient suddenly spiked a fever of 
103.6°F. There was considerable mucus in 
her throat. Rales were heard throughout the 
left chest. X-ray examination showed the left 
lung field to be obscured by a ground glass 
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density probably due to free pleural fluid. 
An underlying pneumonic infiltrate could not 
be excluded. That severe pneumonitis had 
developed in the patient subsequently became 
evident. This pneumonitis proved rather 
serious and complicated the nursing care. 
Since the patient was unable to cough and 
expectorate voluntarily, and since this pneu- 
monitis was productive of large quantities of 
mucus, the patient seemed to be in constant 
danger of drowning in her own secretions, so 
that frequent intratracheal aspirations were 
necessary to maintain a patent airway. This 
pneumonitis was probably secondary to the 
rib fractures in the left posterior chest. Hypos- 
tasis was also considered to be a factor. 

Although the patient’s fever could be 
explained by the pneumonitis, it was believed 
the wounds of the lower extremities should be 
inspected, since from the beginning these 
were considered to be almost certain seats 
of infection. Although infection was present 
in the right lower extremity, the general 
condition of the legs was not as bad as had 
been expected. The wounds of the left leg 
were not grossly infected nor did they become 
infected at a later date. Evidence of a severe 
infection involving the right leg was manifested 
by redness, heat and swelling extending from 
the toes to just above the knee, its entire 
appearance being not unlike erisipilas. There 
was no evidence of gas production in the tissues. 
Cultures taken from the wounds presented 
Bacillus coli and also a gram-negative spore- 
forming rod which grew in both aerobic and 
anaerobic media and formed gas when inocu- 
lated into a rabbit. 

It was evident that the prophylactic use of 
penicillin was not adequate to control the 
organisms so the dosage of penicillin was 
increased. This was supplemented with di- 
hydrostreptomycin and the sulfa drugs. 

During the next few days the patient’s 
condition was considered critical, and had it 
not been for the excellent cooperation and care 
furnished by the department of nursing, the 
patient probably would have died. 

The lower extremities were inspected fre- 
quently since the development of a gas bacillus 
infection was not a remote possibility. The 
infection of the right leg gradually localized, 
and on the fifteenth post-trauma day 100 cc. 
of pus were drained from the wound. 

During this period the patient became com- 
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pletely oriented, the pneumonitis had cleared 
and her general condition continued to improve. 

On the twenty-first post-trauma day labial 
arch splints for elastic traction were ligated to 
the upper and lower teeth. Due to the fact 
that treatment had been delayed so long con- 
siderable fixation had occurred, and to luxate 
the palate and upper dental arch a great deal 
of force and difficulty was experienced in its 
reduction. Following this procedure the zygo- 
matic arch was forced into position and im- 
pacted against the malor fragment. 

The right leg was then cleansed with soap 
and water, and the wounds irrigated. A loose 
bone fragment from the tibia which had no 
periosteal attachment and which protruded 
through one of the wounds was removed. 
The leg was then immobilized in a plaster of 
Paris cast extending from the toes to the 
upper thigh. 

The temporary splint on the right upper 
extremity was removed and the right forearm 
was immobilized with a plaster of Paris cast. 

On the thirty-eighth post-trauma day the 
mid-portion of the left femur was exposed 
through a lateral approach. Considerable 
callus and fibrous tissue had formed at the 
fracture site. These were excised. Since the 
operative time would be shortened and since 
probably a more stable fixation would be 
obtained, the spiral comminuted fracture 
was not assembled as such. The ends of the 
fragments were transected at right angles, 
approximated and internally fixed with a 
rather long six-hole $.M.O. plate. Compensa- 
tion for this 1 inch shortening of the femur 
would be obtained by adjusting the length of 
the prosthesis. 

Amputation of the left ankle was con- 
sidered to be the procedure of choice because 
reconstruction of the lower one-third of the 
tibia would have been a virtual impossibility 
since its distal articular surface was also miss- 
ing. A modified guillotine amputation with a 
long anterior and a short posterior skin flap 
was performed 7 inches below the left knee. 


COMMENTS 


The early hospital course of this patient 
has been described in considerable detail. 
The later definitive treatment of the fractures, 
although of maximum importance to the 
patient, has been described in a rather sketchy 
fashion since the purpose of this article is to 
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present an approach to the management of 
multiple severe complex injuries rather than 
the specific treatment of an isolated injury. 

In the management of a patient who presents 
numerous severe complex injuries it must be 
remembered that the treatment of the patient 
as a whole is of prime importance. This is 
sometimes quite difficult since the nature of 
the injuries is often striking, and it is tempting 
to carry out a definitive type of treatment of 
the injured part before the general physiologic 
status of the patient has been adequately 
evaluated. On the other end of every severe 
injury is a patient with disturbed metabolism. 
It is imperative that the disturbance in 
metabolism be adequately evaluated from 
both a clinical and laboratory standpoint, 
and that steps necessary to correct it be in- 
stituted before any definitive treatment which 
may further contribute to the patient’s shock 
is carried out. 

What may be good treatment for the injury 
may be bad treatment for the patient as a 
whole, and conversely, what may be good 
treatment for the patient as a whole may be 
bad treatment for the injury. To be able to 
treat the injuries without doing irreparable 
damage to the patient’s general metabolism 
would be ideal. Many times this is possible, 
but in severe injuries, especially when they 
are multiple, a compromise must be reached. 
Usually when such a compromise is necessary, 
the compromise must be made in favor of the 
patient as a whole and at the expense of the 
peripheral i injuries such as the fractures of the 
extremities in this case which were placed in 
temporary splints with no effort being made 
toward definitive treatment. This was un- 
desirable as far as the general management of 
the open fractures was concerned since they 
were grossly contaminated. This contamination 
and the presence of non-viable tissue enhanced 
the development of infection and complicated 
the later reduction of the fractures. On the 
other hand, the shocking stimulus of addi- 
tional trauma induced by débridement and 
manipulation would have been detrimental 
to the patient who was already in a severe 
state of secondary shock and may have caused 
a fatal termination. 

It should be noted that there is a limit to 
how long a fracture should go unreduced 
since after a certain point in the patient’s 
progress the unreduced fracture in itself will 
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contribute to shock. The opportune time for 
the definitive treatment of the fracture is 
when a peak in the patient’s physical progress 
has been reached. 

In contrast to the aforementioned, injuries 
which interfere with vital physiologic processes 
must be recognized early and receive prompt 
treatment designed to alleviate the impaired 
function even though the treatment may con- 
tribute to the shock since continued inter- 
ference with a vital process adds greatly to the 
pre-existing shock and may cause death. 
Restoration of the impaired function should 
be achieved by the simplest and least shocking 
procedure possible. In the patient presented 
the tension pneumothorax is an example of an 
injury interfering with a vital physiologic 
process which required prompt attention and 
was alleviated by simply inserting a needle 
into the chest cavity to let the air out. The 
needle was then connected to a watertrap to 
prevent a recurrence of the tension and 
facilitate re-expansion of the collapsed lung. 

The problem of which injury should receive 
preference in treatment is often difficult to 
solve. Injuries can, however, be catagorized 
into three priority groups in reference to when 
definitive treatment is mandatory in a patient 
sustaining multiple severe complex injuries. 
These groups are as follows: Group I consists of 
injuries interfering with vital physiologic 
functions. Included in this group are such 
conditions as flail chest, tension pneumothorax, 
cardiac tamponade and severe bleeding. It 
is obvious that these must be corrected early; 
otherwise death may rapidly ensue. Group 1 
consists of injuries whose persistence add to 
the shock and if allowed to persist add more 
and more to the shock as time passes. This 
group includes such conditions as perforation 
of the hollow visceral organs. These injuries 
do not produce death early. However, because 
of continued soilage of the surrounding tissues 
and body cavities their persistence contributes 
to shock in progressively increasing amounts 
and, therefore, they demand early treatment. 
Group 11 consists of injuries which contribute 
little to the persistence of shock if the affected 
part is placed at rest. Included in this group 
are fractures, superficial peripheral soft tissue 
injuries including muscles, nerves and ten- 
dons. These injuries when adequately put to 
rest by splinting contribute little to the pro- 
gression on shock. Therefore, definitive treat- 
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ment may be delayed until the general con- 
dition of the patient has improved and shock 
is adequately under control. 

In closing, it is to be emphasized that too 
much delay in instituting definitive manage- 
ment of osseous and soft tissue injuries is to 
be as severely condemned as undertaking a 
major procedure before secondary shock is 
under adequate control. 


SUMMARY 


A case report has been presented in which 
the patient sustained and survived the follow- 
ing injuries: severe primary and_ secondary 
shock, severe craniocerebral injury with an 
associated basilar skull fracture, closed frac- 
ture of zygomatic arch, comminuted fractures 
of nasal bones, massive fracture with detach- 
ment of the maxilla, fracture of the condyloid 
process of the mandible, multiple fractures of 
the ribs in the left hemithorax, multiple frac- 
tures of the costochondral cartilages of the 
right hemithorax, perforation of the lung with 
an associated tension pneumothorax, com- 
minuted fracture of the right inferior pubic 
ramus, transverse fracture of the right ace- 
tabulum, bilateral transverse fractures through 
the wings of the sacrum, transverse fractures 
through the transverse processes of the fourth 
and fifth lumbar vertebrae, displaced fractures 
of the distal coccygeal segments, closed frac- 
ture of the left ulna, closed semioblique frac- 
ture of the left femur, severely comminuted 
open fracture of the left tibia and fibula with 
loss of the distal one-third of the tibial shaft, 
severely comminuted open fracture of the 
right tibia and fibula, severely comminuted 
fracture of the left os calcis, severe destruction 
of soft tissues with partial destruction of the 
blood supply to both feet and ankles and 
multiple lacerations involving the chin, vulva 
and extremities. 

This is the most’ severely injured person 
ever to enter Hurley Hospital and survive. 
The successful management of such a case 
depends upon a sound knowledge and adequate 
application of the fundamental principles of 
the surgery of trauma. It requires the constant 
vigilance of a well trained resident staff, a 
cooperative nursing department and labora- 
tory. Most of the emphasis has been placed 
upon the management of the patient as a 
whole with a detailed description of the early 
post-trauma metabolic state. 
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condition since only fifty cases have been 

reported in the literature to date. This is 
a benign inflammatory reaction which may give 
rise to all classic signs of mammary cancer and 
whose microscopic appearance may resemble 
that of tuberculosis. The purpose of this com- 
munication is to recall this disease to the atten- 
tion of physicians and surgeons and to report a 
case that demonstrates the pertinent points in 
recognition of this condition. 

This disease was described in 1909 by Ingier 
from Central Europe who called it mastitis 
obliterans. In 1928 Kiichens called it a localized 
lymphogranuloma and it was not until 1931 
that special attention was drawn to the plasma 
cell element by Gronwald who described a 
plasmocytoma of the breast. In the same year 
Cheatle and Cutler! reviewed a group of ten 
cases and at the suggestion of Ewing proposed 
the title of plasma cell mastitis as being most 
expressive of the pathologic features of the 
lesion. Adair? studying the cases reported by 
Cheatle and Cutler stated that the clinical 
history could be divided in two separate and 
distinct stages. They are as follows: (1) An 
acute phase which is characterized by spon- 
taneous pain and tenderness in a non-lactating 
female breast with symptoms so trivial that 
medical aid is seldom sought; (2) a residual 
phase in which a gradual subsidence of the 
inflammatory reaction for a period varying 
from several weeks to several months leaves 
the affected breast the seat of a hard insensitive 
mass. This mass may be localized or diffuse and 
is hard but not tender. Edema is frequently 
present in the overlying skin or in the depend- 
ent portions of the breast which creates a 
“peau d’orange” effect. The nipple may be 
retracted and may be the source of watery or 
creamy discharge. Enlarged firm nodes are 
usually tender in the axilla. By this time the 
signs of inflammation have all disappeared and 
the lesion closely simulates mammary cancer. 
In fact, only the history of antecedent inflam- 
mation makes the distinction possible. 


Prsraitis cell mastitis is an extremely rare 


In .1941 Cromar and Dockerty*® of Mayo 
Clinic reported a series of twenty-four cases 
after going through their records of all breast 
cases in a thirty-year period which included 
6,000 malignant cases and a like number of 
benign cases. Only one of their cases was clini- 
cally diagnosed plasma cell mastitis preopera- 
tively; seventeen were diagnosed as cancer; two 
as chronic mastitis and four were thought to be 
inflammation. Gaston® reported in 1947 three 
cases frum the Massachusetts Memorial and 
Framingham Union Hospital Surgical Services. 
Mortara” from Italy reported two cases in 
1950. 

Etiology. The cause of plasma cell mastitis 
is not known but all authors have concluded 
that it is inflammatory in origin. Ewing be- 
lieves that the causal irritant probably is chemi- 
cal rather than bacterial in nature. Rodman 
and Ingleby‘ suggested that it may be derived 
in some way from the products of lactation and 
they claim to have produced similar lesions 
experimentally by the injection of pancreatized 
milk into the breasts of lactating rabbits. 

On the other hand, plasma cell mastitis may 
be indistinguishable from plasma cell tumor of 
the breast. Hellwig’ concluded from his studies 
of extramedullary plasmocytomas that the 
plasma cell tumor may arise in almost any 
situation in the body and may behave clinically 
as a simple benign growth or as a neoplasm of 
the most malignant type. From the prognostic 
standpoint the localization and the gross ap- 
pearance seem to be more reliable criteria than 
the histologic structure. The case reported by 
Cutler? demonstrates that such tumors may 
arise in the breast tissue. The patient, a forty- 
nine year old woman, had a tumor removed 
from the left breast by local excision. Because 
the microscopic appearance seemed charac- 
teristic of plasma cell mastitis, further surgery 
was not done on the assumption that it was a 
benign lesion. Nine months later a growth with 
apparently identical microscopic characteristics 
was found on the right vocal chords and me- 
tastases later occurred in the left sternoclavicu- 


* From the Surgical and Pathological Departments, Memorial Hospital, Phoenix, Ariz. 
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lar joint, upper portion of the left breast and 
the right antrum. 

In addition, Parsons, Henthorne and Clark® 
observed two cases of plasma cell mastitis in 
which local recurrence, without distant me- 
tastases, followed simple excision of the tumor 
mass. Halper, Parker and Thuringer in 1948 
reported six cases of plasma cell mastitis, three 
of which had carcinoma of the mammary gland 
although the plasma cells predominated. 

Pathology. According to Ewing the main 
gross anatomic feature of plasma cell mastitis 
is the presence of thickened ducts filled with 
puriform material. However, in the more 
typical cases the diffuse exudate gives rise to 
a broad, opaque sometimes yellowish mass in 
which the distended ducts are more or less 
indistinguishable. Here again there is a re- 
semblance to cancer. The mass varies from soft 
to firm, often duplicating the consistency of 
carcinoma. The cut surface reveals thickened 
and inflamed ducts from which a semipurulent 
material may be expressed. 

On microscopic examination Adair noted the 
following three outstanding characteristics of 
the lesion: (1) There was marked infiltration of 
the breast with plasma cells; (2) proliferation 
of cells lining the milk ducts, giving the appear- 
ance of comedo-carcinoma; (3) formation of 
giant cells from the proliferating epithelium, 
giving the appearance of tuberculous mastitis. 
These giant cells are often arranged around 
clear areas which are evidently produced by 
sheaves of fatty acid crystals which have dis- 
solved during tissue fixation and staining. 


CASE REPORT 


A thirty-eight year old Mexican woman came 
to my office on November 10, 1950, complain- 
ing of a painful mass in the left breast and 
painful palpable glands in the left axilla. She 
first noted a small lump in the breast about six 
months ago which caused no discomfort but 
gradually became larger to the present size of 
a walnut. About two weeks ago it became 
tender on palpation and about that time she 
first felt enlarged and tender glands in the left 
axilla. She had five children; the oldest was 
eleven and the youngest was two years of age. 
She never nursed any of the babies at the left 
breast because of a retracted nipple which had 
been present all her life. She gave no history of 
any inflammation or injuries to her breast. 
There was no discharge of any kind noted from 
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the left nipple. She had otherwise always been 
in good health and gave a normal menstrual 
history. 

General physical examination revealed no 
abnormalities except for local findings in the 
left breast and axilla. The right breast was 
normal. The nipple of the left breast was re- 
tracted. A firm irregular mass about 4 to 5 cm. 
in diameter was felt deep in the breast tissue 
in the upper middle segment above the nipple. 
This was tender on examination and seemed 
to be adherent to the underlying muscles. There 
was no discoloration of the skin of the breast 
or axilla. Large tender palpable glands were 
felt in the left axilla. The breast was opaque on 
transillumination. Laboratory studies showed 
the urinalysis essentially normal; hemoglobin 
15 gm., 96 per cent; red blood cells 5,050,000; 
white blood cells 6,200; stabs 1, segments 49, 
lymphocytes 45, mononuclears 5; Mazzini test 
negative. A roentgenogram of the chest showed 
irregularity of the right anterior first rib with 
a decrease in density anteriorly which it was 
thought was suspicious of metastases. There 
was some prominence of the heart borders with 
cardiothoracic ratio approximately 50 per cent. 
The diaphragms were normally situated except 
for slight elevation on the left but the costo- 
phrenic sulci were clear. The lungs showed no 
abnormalities. 

A preoperative diagnosis of cancer of the 
breast with axillary metastases was made from 
the history and physical findings. A radical 
mastectomy was done November 14, 1950, and 
all of the fascia and enlarged glands were re- 
moved from the axilla. No frozen section was 
done because of the obvious palpable masses 
in the breast and enlarged glands in the axilla. 

The postoperative convalescence was un- 
eventful. The patient left the hospital on the 
sixth postoperative day and on the tenth day 
the wound was healed. 

The pathologic report was as follows: Grossly, 
the specimen was comprised of a left ampu- 
tated breast which measured 17 by 22 by 5 cm. 
An elliptically shaped mass of cutaneous tissue 
was presented and a large quantity of sub- 
cutaneous adipose tissue and muscular tissue 
was also included. The nipple appeared to be 
inverted but otherwise showed no gross changes 
of significance on the external surface. 

Upon making multiple cut sections through 
the breast tissue in the region of the nipple, 
grayish white strands of firm, infiltrating tissue 
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Fic. 1. Plasma cell mastitis. Low power, showing massive periductal and perilobular infiltration with lymphocytes, 
plasma cells, numerous polymorphonuclear leukocytes and a moderate number of eosinophils and foreign body 


giant cells. 
Fic. 2. Plasma cell mastitis. High power. 


were noted, some of which resembled thickened 
ducts. Approximately 4 cm. from the nipple 
region a light, grayish mass of firm, infiltrating 
tissue was found which presented a somewhat 
granular and nodular appearance on the cut 
surface. A granular sensation was noted on 
making the cut sections. 

Microscopically, the sections through the 
nipple region revealed dilated ducts which pre- 
sented a very marked periductal cellular infil- 
tration with numerous lymphocytes, plasma 
cells and a moderate number of polymorpho- 
nuclear leukocytes. There were also a moderate 
number of eosinophils and foreign body giant 
cells. The epithelium showed a few focal areas 
of hyperplasia. (Figs. 1 and 2.) 

Sections taken from the larger indurated 
areas of the breast tissue also revealed a peri- 
ductal and perilobular infiltration with lympho- 
cytes, plasma cells and numerous polymorpho- 
nuclear leukocytes and a moderate number of 
eosinophils and foreign body giant cells. The 
duct epithelium showed swelling and some de- 
generation and desquamation. The cellular 
areas were found in lobule-like formations, 


May, 1952 


separated by fibrous tissue stroma which was 
moderately edematous in some areas and also 
diffusely infiltrated with inflammatory cells. 
No evidence of malignancy was found in the 
sections studied. 

The sections of the lymph node also re- 
vealed an acute and intense cellular infiltration 
with lymphocytes, plasma cells, polymorpho- 
nuclear leukocytes and a moderate number of 
eosinophils. 

The sinusoids were also congested and there 
was swelling of the reticuloendothelial cells. 
No evidence of metastatic cancer was found in 
the sections studied. The diagnosis was plasma 
cell mastitis. 


COMMENTS 


The case reported embodies several of the 
findings consistent with a diagnosis of plasma 
cell mastitis. These are a firm mass in the breast 
which became tender two weeks before admis- 
sion, after an awareness of its presence for six 
months; axillary node involvement; retracted 
nipple and gross and microscopic findings in the 
excised breast and glands. In view of the fact 
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that there is involvement of the axillary glands 
commonly in this condition, it seems advisable 
to resort to a radical mastectomy rather than 
local excision of the tumor or breast. It is 
essential to remove all affected tissue since re- 
currences have been locally reported by Par- 
sons, Henthorne and Clark® after simple 
mastectomy for plasma cell mastitis. Extra- 
medullary plasmocytoma may recur at a later 
date as reported by Hellwig’ and Cutler.’ To 
rule out completely the presence of associated 
malignancy it would be necessary to do serial 
sections of: the breast. This condition has also 
occurred in associated plasma cell mastitis as 
reported by Halpert et al.® Needless to say, a 
follow-up of these cases is necessary to avoid 
overlooking the presence of more malignant 
elements. 
SUMMARY 


1. A brief review of the current opinions on 
the etiology and pathology is presented. 

2. A new case of plasma cell mastitis is re- 
ported to add to the existing series of fifty 
cases. 

3. The treatment of choice seems to be radi- 
cal mastectomy instead of simple mastectomy 
or local excision, should the axillary glands be 
involved as is usually the case. 
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4. Repeated follow-up of these cases for 
several years is advised in order to detect local 
or remote recurrences. 
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LARGE CALCIFIED DIVERTICULAR ABSCESS OF SIGMOID 


Lez RADEMAKER, M.D. AND Capt. Ear L. Royer, M.c. 


Salisbury, Maryland 


BSCESSES of various types throughout 
the body have been known to calcify. 


Typical examples are the calcifications 
seen in the spleen, liver, lungs, about the 
rectum and in nodes retroperitoneal and else- 
where. The vast majority of these calcified 
deposits are due to tubercular infections, but 
non-specific calcified abscesses are encountered 
now and then in many areas of the body. 

Sigmoid diverticula upon perforation always 
perforate into the abdominal cavity or omen- 
tum, set up a local or general peritonitis and the 
patient survives either by reabsorption or by 
surgical drainage of the process. Occasionally, 
enteroliths of large size, such as described by 
Porter, occur within the lumen of a diverticu- 
lum of the sigmoid. In a fairly adequate search 
of the literature we have been unable to dis- 
cover a case similar to the following report in 
which a diverticulum perforated all but the 
peritoneum of the sigmoid and formed an ab- 
scess which later calcified. 


CASE REPORT 


Mrs. L. C., aged seventy-eight, was ad- 
mitted to the Peninsula General Hospital of 
Salisbury, Maryland, on March 25, 1947, com- 
plaining of a sense of pressure and aching in the 
bottom of her abdomen and genitalia. She de- 
scribed the feeling as of a great weight being 
present in her vagina and as if something 
wanted to come out but could not. The aching 
was referred down the inner part of both thighs. 
This condition had been present two to three 
years or more but had increased during the past 
three weeks as to become unbearable. Constipa- 
tion had been present most of her life but had 
increased during the past few months. She com- 
plained of occasional fainting spells; she became 
dyspneic on slight exertion and had had some 
trouble with edema of the feet and ankles when 
on her feet to any degree. After the birth of her 
fourth child she was ill for a long time with pain 
in her left flank and back. This was the only 
serious illness she recalled although her memory 
was not too clear. 

Physical examination revealed a thin, elderly 
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white female who was not acutely ill. Despite 
the cardiac symptoms no abnormality could be 
found in the heart and sounds were of sur- 
prisingly good quality. All of the physical ex- 
amination was negative except the vaginal ex- 
amination. This showed a hard, rounded mass 
behind the uterus and in front of the rectum 
about the size of an orange. It was freely mov- 
able and not tender. It gave the sense of ex- 
treme hardness and heavy weight when lifted 
by the examining finger. The uterus was small, 
post-menopausal and adnexal regions seemed 
normal. A diagnosis of calcified ovarian cyst or 
tumor was made and laparotomy was per- 


-formed next day under sodium pentothal® 


anesthesia through a lower right paramedian 
incision. A large hard mass measuring 3 by 2!4 
by 2 inches and weighing 214 pounds was 
found in the cul-de-sac of Douglas firmly at- 
tached to a free loop of sigmoid colon. It was 
not attached in any other position. It was cov- 
ered by peritoneum which flowed over the sig- 
moid in all directions from the mass. No peri- 
toneum was present between the mass and 
sigmoid. The sigmoid attachment to one side of 
the mass extended up into a concavity with 
very firm attachment at its tip. The sigmoid 
present in the concavity was obviously a di- 
verticulum without muscular coats and bulged 
through the remaining sigmoid wall after the 
mass was removed. 

The mass was dissected free with great care 
but a perforation 1 mm. in diameter occurred 
at the tip of the diverticulum. This was closed 
with a purse-string suture of No. 000 chromic 
catgut. The diverticulum was inverted into the 
sigmoid and the muscular edges brought to- 
gether by another purse-string suture of No. 
000 chromic catgut. The raw areas were peri- 
tonealized by bringing the ovoid denuded area 
edges together in longitudinal suture line. This 
did not appreciably narrow the sigmoid; 2.5 gm. 
of sulfanilamide crystals were dusted over the 
area. A soft Mikulicz drain was placed in the 
cul-de-sac and the abdominal wound routinely 
closed. 

The patient had an absolutely benign course 
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Fic. 1. A, Concave surface showing depth to which diverticulum was attached; B, convex surface; 
c, lateral view showing edge of peritoneum covering calcified abscess. 


and was discharged on April 9, 1947. On fol- 
low-up examination June 28, 1947, she was en- 
tirely well with no pain and only slight con- 
stipation which was well controlled by mineral 
oil. 

Pathologically, the specimen showed only 
calcified hyaline tissue. There was no suggestion 
of tuberculosis in any of the sections made after 
decalcification. An x-ray picture made after re- 
moval showed a fairly evenly distributed dense 
calcification. X-ray was not done preoperatively 
because this lesion was not suspected. Photo- 
graphs of the lesion are shown. (Fig. 14, B 
and c.) 

SUMMARY 


This case illustrates the calcification of an 
abscess caused by partial perforation of a sig- 


moid diverticulum. The perforation had oc- 
curred many years ago and probably had not 
extended through the peritoneum. The heavy 
weight of the mass finally caused pressure 
enough to bring about unbearable aching in the 
lower abdomen and thighs and led to seeking 
medical advice. The lesion was misdiagnosed as 
a calcified ovarian tumor or cyst but was easily 
and conservatively removed. It resulted from a 
non-specific infection and a good recovery oc- 
curred after conservative removal. 
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AN ANCHORED MECHANICAL RETRACTOR 


Davin P. SmirH, M.D. 


Meriden, Connecticut 


well be called the robot assistant. 

Mechanical retraction is usually prefer- 
able to hand retraction because it does not 
shift or tire. Under any general anesthesia 
without nerve block every touch on the peri- 
toneum causes pain and shock. With mechani- 
cal retraction there is pain only on insertion of 
the retractor. 

The mechanical retractors in common use 
obtain retraction of one side of the wound by 
countertraction on the opposite side. Exposure 
outside the field of countertraction must be 
obtained by hand retraction. In these spread- 
ing, floating retractors when one blade meets 
resistance, the opposing blade will move until 
it meets equal resistance so that the exposure 
obtained is more or less a matter of chance and 
may eventually give the best exposure far from 
the field of operation. If a third blade is inserted 
at right angles to the first two, they will be 
pushed from their original positions until they 
balance the pressure of the third blade. Each 
succeeding blade inserted disturbs the position 
of all the preceding blades until the last is 
inserted and a dynamic balance is reached. 
Therefore, eventual exposure is determined not 
by the surgeon’s wishes but by the resolution 
of this interplay of unpredictable forces. 

In midline incisions where the resistance of 
the recti is about equal and the organ to be 
removed lies near the midline, this is less of a 
factor than it is in a lateral incision where the 
resistance is greater in the lateral aspects of the 
wound and the organ attacked lies in the area 
of greatest muscular or bony resistance. This 
is especially true in surgery about the costal 
margins where firm resistance from the ribs to 
one retractor blade sends the other far afield in 
the direction of the least resistance. 

It was to overcome this defect in the floating 
type of retractor that the fixed or anchored 


"T= new retractor described herein might 
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retractor described herein was devised. In this 
retractor the frame to which the various re- 
tracting elements are applied is firmly attached 
to the table. With the base thus fixed each 
retracting element or blade may be placed 
exactly where needed and will not be disturbed 
by any succeeding blade inserted. 

In short, each blade is made a separate 
assistant, independent of the others, like so 
many human assistants but shorn of their 
human vagaries and corporeal interference. 
This makes it possible to place all the blades 
used on one side of the wound and shift them 
laterally to gain exposure of the lateral gutters 
hitherto inaccessible by mechanical retraction 
alone. It makes it possible to insert only one 
blade, if only one is needed, an impossible feat 
with any floating retractor. The universal 
joints between the frame and the attaching 
arms make it easy to adapt the plane of the 
frame to the contours of the patient’s abdomen 
since it can be placed in any desirable plane. 

Because the retractor is attached to the 
table, there is no pressure on the patient to 
interfere with respiration. The knobs which 
hold the blades in place do not attach them 
rigidly to the frame but only to the block which 
fits over the frame. This block can be moved 
freely about the frame and is so made that it 
pivots and rocks freely when the retractor is in 
place. 

A small amount of vertical play and about 
45 degrees of lateral play are possible for each 
retractor blade. This allows each blade to ad- 
just itself readily to the contour of the wound 
without either edge pressing in unduly and 
permits it to give with respiration. This gentle 
flexibility provides all the advantages of hand 
retraction with none of the disadvantages. The 
surgeon can move freely about the table with- 
out colliding with an assistant and does not 
have to halt the operation from time to time 
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to replace retractors which tired or disinterested 
assistants have allowed to slip out of place. 

The greatest usefulness of this retractor will 
be in the smaller hospital where interns and 
assistants are scarce. For the surgeon who oper- 
ates in hospitals other than his own with 
casual medical assistants who refer him cases 
it provides an assistant on which he can rely 
implicitly. It is a boon to the operating nurse 
who has to be impressed into service to hold 
retractors when she has important duties of 
her own. We believe it supplies the most nearly 
human substitute for the arduous, “slave 
labor” part of assisting, i.e., the holding of 
retractors. 

Description. The retractor consists of a flat 
aluminum ring 34 inch wide with an inside 


diameter of 1014 inches, giving a maximum 
retraction of 914 inches. (Fig. 1.) This is at- 
tached by universal joints to two arms which 
extend outward and downward to be inserted 
in the sliding blocks on the side rails of the 
operation table. These blocks are standard 
equipment and should be provided with wing 
bolts. The arms are easily detached for cleaning 
and autoclaving and are then attached and 
folded. (Fig. 2.) 

The set contains six retracting blades, each 
supplied with a grooved block for attachment 
to the frame, a flat, unobtrusive knob for 
holding the blades in place on the blocks and 
four claw retractors without blocks to be substi- 
tuted in hernia operations. 

Four of the retractors are modeled on the 


American Journal of Surgery 


718 

Fic. 1. Fic. 3. 


Smith—Anchored 


usual Kelly type hand retractors and all are 
2 inches wide. One is 3 inches deep, one is 
114 inches and two are 214 inches deep. The 
other two retractors are flexible silver-plated 
copper with blades 5 inches long and 114 inches 
wide. The handles of the retractors are given 
extra rigidity by two longitudinal ridges, which 
add strength without weight. 

All parts are stainless steel except the ring 
and the malleable retractors, and all are given 
a dull satin finish to reduce glare. 

Figure 3 shows the ring being applied to the 
table and centered over the incision. When the 
incision has been made and hemostasis ob- 
tained, the operator takes the ring by the arms, 
unfolds the arms and drops them over the sides 
of the table to the unsterile nurse who lifts the 
lower edges of the drapes, guides the arms into 
the blocks on the side rails and tightens the 
wing screws when the ring has been properly 
centered. A sterile towel is then pinned across 
the arms as shown in Figure 4. This illustration 
shows retractors placed for a hysterectomy. 
One 3 inch Kelly retractor has been placed at 
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the bottom of the wound, one 214 inch Kelly 
retractor in each of the lower quadrants and a 
flexible retractor has been placed in each of the 
upper quadrants against the packs. 

Figure 5 shows the retractor in use for a 
cholecystectomy. Note the right upper re- 
tractor which draws the costal margin strongly 
to the right and permits the liver to protrude 
into the wound and make the ducts accessi- 
ble. As with all the blades, this one acts inde- 
pendently and achieves this result without any 
countertraction. 

Figure 6 shows the retractor fitted with claw 
retractors for use in hernia operations. In stout 
patients holding back the fat may well become 
more than a one-man job. These claw retractors 
are often useful to hold back the outer fat 
when coming out of an abdomen. 

Figure 7 shows the Frazier adaptation of the 
retractor as designed and used by Dr. Truett 
Frazier for perineal prostatectomy. Special 
round arms fit into standard attachments and 
smaller malleable retractors are provided to 
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suit the smaller wound. This modification is 
welcomed by the interns whose position behind 
the patient’s legs does not allow them even a 
view of the operative field. 


SUMMARY 


We believe that the retractor herein de- 
scribed overcomes the objections to the existing 
mechanical retractors.* 

1. It is not necessary to depend on counter- 
traction to hold the instrument in place. 

2. Since the retractor does not depend on 
countertraction, it is not affected by the vary- 
ing resistance in different locations or in the 
opposing sides of any specific operative wound. 


* Distributed by Codman and Shurtleff, Boston, 
Mass. 
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3. Each retractor blade may be placed 
wherever needed to perform a certain function 
and will not be disturbed by the introduction 
of succeeding blades. 

4. The retractor does not rest on the patient. 
It is strong, flexible, light and simple, and is 
easily applied. 

5. Use is made of standard operating table 
attachments. 

6. Retractor blades and attachments are 
interchangeable. 

7. The retractor takes care of the arduous 
part of assisting in any part of the abdomen. 

8. It is easily assembled and disassembled for 
cleaning. There are no confusing parts for the 
nurse to worry about and no loose parts that 
can be lost in the abdomen. 
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NEW Cutter |.V. Magic... 


Precision control 
of fluid flow 
with just 
one hand! 


With the same hand—aijjust rate of flow by 


With just one hand—bend the tube—grasp clamp 
as illustrated and bend sharply over thumb nail. 
Plastic clamp won't slip, break, or cut tubing. 


With the same hand 


continue to bend clamp into bending clamp to desired angle...as many times 


closed position, as you want without loss of precision. 


Another Cutter first—the new Safticlamp is built right into 
every Cutter expendable set. The Safticlamp is where you want 


it, when you need it... saves valuable time. Safticlamp is an- Safti cla | D 


other Cutter contribution to simplified routine — another reason 


hy you Simplify for Safety with Cutter. j 
CUTTER LABORATORIES + BERKELEY, CALIFORNIA 
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Precision 


IS IN THE BALANCE 


...the Sharpness...the Strength 


To meet the surgeon’s need for PRECISION- 

dependability, every Crescent Blade is 

¢ precision-made for fine balance 

¢ precision-honed for extreme sharpness 

e precision-tested for strength and rigidity 

® precision-protected by the new moisture- 
proof, all-climate, aluminum-foil wrapping 

Use of a new Swedish steel of high carbon 

content and unusually fine grain assures 

precision-performance in every “Master 

Blade” for the Master Hand. 


Samples on Request 
CRESCENT SURGICAL SALES CO., INC. * 440 Fourth Ave., New York 16 


Crescent 


SURGICAL BLADES AND HANDLES 


NOW APPEARING 


The American Journal of Surgery 


m{|Findings of the Committee on Maternal 
Mortality of Kings County, New York City. 
Presenting detailed Case Reports with 
analysis, questions, and answers on maternal 
deaths. [A new approach to the teaching of 
correct Obstetrical Practice. [Scheduled to 
appear every other month starting in Septem- 
ber 1950 and continuing over a period of two 
and a half years. 


SUBJECTS TO BE COVERED 


Rupture of the Uterus 
Postpartum Hemorrhage 
Anesthesia 

Placenta Previa 

Pre-eclampsia and Eclampsia 
Cesarean Section 
Thrombophlebitis and Embolism 
Abortion 

Ectopic Pregnancy 

Diabetes 

Cardiac Disease 

Tuberculosis 

Pelvic Tumors 

Hypertension 

Chronic Nephritis and Puerperal Infection 


Printing Limited 
Subscription Price: U.S.A. $12.00, Canada 
and Pan-America $14.00, Foreign $15.00. 


The American Journal of Surgery, Inc. 
49 West 45th Street, New York 36, N.Y. 
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Sulfathalidine® Suspension 


CREMOTHALIDINE®, SULFATHALIDINE® Suspension, is indicated in treatment of both 

infectious and non-specific diarrheas. CREMOTHALIDINE not only profoundly reduces 

intestinal bacterial flora, but also helps control other aspects of diarrhea: “cramping 

in the abdomen subsides (in) about 48 hours . . . blood in the stool disappears, the 
stool becomes formed and odorless and the number of evacuations are reduced sub- 

stantially.”! Supplied in SPASAVER® bottles containing 8 fluidounces. 


Sharp & Dohme, Philadelphia 1, Pa. 
1. Streicher, M. H.: Wlinois M.J., 88:85, T1545. 
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Continuous suction at the bedside is 
simple and convenient with this light, 


portable and compact apparatus. 


Constant negative pressure is assured 


by a pressure lock. 


Overflow prevented by automatic valve 


shut-off. 


Continuous operation without over- 


heating. 


Capacity of 0 - 150 mm. Hg. 


Quiet in operation. 
Weighs only 11 pounds. 


Price, $95.00 f.0.b. factory. Sold 
through surgical supply dealers. 


THE BURDICK CORPORATION 


MILTON, WISCONSIN 


REQUISITE 
TO THE 
THOROUGH 
BODY CAVITY EXAMINATION 


The thorough and complete health survey 
requires examination of all body cavities. 
That of the rectal canal is of great signifi- 
cance. For example, small rectal or lower 
sigmoid polyps appear sufficiently often in 
seemingly well women as to justify sig- 
moidoscopic examination . . . another indi- 
cation that rectal examination is an 
essential to complete health studies. 


The National BODY CAVITY SET #101 is 
simple, flexible, economical and designed 
for daily use. One handle, one adjustable, 
interchangeable proximal illuminating 
source, (using a flashlight bulb) and with 
specula for all ages and both sexes. The 
molded specula are electrically safe, boil- 
able, non-conductive. 


ELECTRIC INSTRUMENT CO., INC. 
92-21 Corona Ave., Elmhurst 73,N. Y 


Please send me the following literature: 
Proctologic Examination of Infants and 


Children 
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when other 
external therapy 
» seems to get 


nowhere... 
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accelerate ling with 


Study’, after study? after study’ ] 
corroborates the ‘“‘notable’”’ success of ES ITT N 
Desitin Ointment in easing pain and OINTMENT 
stimulating smooth tissue repair in lacerated, : 
the pioneer external 


denuded, chafed, irritated, ulcerated cod liver oil therapy 
tissues — often in stubborn conditions 


where other therapy fails. in wounds 


(especially slow healing) 


Protective, soothing, healing, burns 
Desitin Ointment is a non-irritating, ulcers 
blend of high grade, crude (decubitus, varicose, diabetic) 
Norwegian cod liver oil (with its 
unsaturated fatty acids and high 
potency vitamins A and D in proper 
ratio for maximum efficacy), zinc 
oxide, talcum, petrolatum, and 

lanolin. Does not liquefy at body temperature and is not 

decomposed or washed away by secretions, exudate, urine 

or excrements. Dressings easily applied and painlessly 

removed. Tubes of 1 0z., 2 oz., 4 0z., and 1 Ib. jars. 


write for Samples and literature 
i. Behrman, H. T., Combes, F. C., Bobroff, A., 
Leviticus, R.: Ind. Med. & Surg. 18:512, 
1949. 
2. Turell, R.: New York St. J.M. 50:2282, 
CHEMICAL COMPANY 1950. 


. . 3. Heimer, C. B., Grayzel, H. G., and Kramer 
70 Ship Street, Providence 2,R.1. B: Archives Pediat, 68:382, 1951. 
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Because of their uniform high quality, Dek- 
natel sutures with Minimal-Trauma Needles 
attached are preferred by many surgeons for 
Eye, Vascular, Gastro-intestinal, Skin, Neuro, 
Plastic and other types of specialized sur- 


gery. 
The needles are resilient, tempered, pol- 


Dekn 


QUEENS VILLAGE 8 


a 


wtth 
MINIMAL- TRAUMA 
NEEDLES ATTACHED 


ished steel with sharp points and keen cut- 
ting edges. They are securely anchored to 
specified lengths of Deknatel Braided and 
Treated Surgical Silk—the original moisture 
and serum resistant surgical silk suture. A 
streamlined suturing combination to minim- 
ize perforation and trauma. 


tel 


NEW YORK 


A 
# 
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ETHER SCREEN 


This flexible frame adjusts to any position dur- 
ing an operation. No need to remove the drape. 
Shape the frame as the operation progresses, 
so that it is always out of the surgeon's way. 


Consists of a flexible cable covered with rubber 
for sanitation. 
table. 


“‘C’’ Clamps fit any operating 


Because of its many superiorities and low price, 
this frame is replacing the old ridged ones in 
hospitals across the country. 


MANUFACTURING COMPANY, INC. 
WARSAW, INDIANA od 
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BIG Clinic Help for SMALL Hoesnitch ... 


Selective Retractor 


(PATENT PENDING) 


dt ALL the 


T 
COMPLETE DESCRIPTION ON REQUES An outstanding advantage 
EXCLUSIVE DISTRIBUTORS is the fact that you need 


ORDER DIRECT FROM: only ONE assistant. 


MAKERS OF SURGEONS’ INSTRUMENTS 


104 BROOKLINE AVENUE BOSTON 15, MASSACHUSETTS 


CHEMICAL DISINFECTION PROBLEMS 


when you use BARD-PARKER 
FORMALDEHYDE GERMICIDE 


containing HEXACHLOROPHENE (G-11*) 


B-P Germicide has established a new standard of 
efficiency and economy for solutions used in the 
chemical disinfection of surgical instruments. It 
will destroy vegetative pathogens and spore form- 
ers within 5 minutes, and the spores themselves 
within 3 hours. See comparative chart. 


Prolonged immersion of delicate steel instru- 
For practical purposes we suggest the se- 
lection of B-P CONTAINERS-—all espe- 
cially designed for use with the solution, | C°FTosive damage to surfaces or keen cutting edges. 


The solution will retain its high potency over long 


ments in B-P Germicide will not result in rust or 


Kills tuber the Poroury of the IMPROVED geraaeid periods if kept undiluted and free of foreign matter. 


Within 5 * Trademark of Sindar Corp. 
Ask your dealer 


PARKER, WHITE & HEYL, INC. 
Danbury, Connecticut 
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GUMUU.-THE ASPIRATORS 
You Can Depend On! 


The Gomco No. 791 Heavy Duty Aspirator provides regulated 
suction to 25” of mercury—sturdily built precision unit for 
the most prolonged periods of aspiration. A ‘‘must’’ for polio 
cases where swallowing reflexes are affected. 


CONTROLLED ASPIRATION 
When and Where You Yeed 7. . 


This compact Gomco No. 789 Portable Aspira- 
tor weighs only 18 pounds and is adjustable 
from 0” to 20’ of suction. Ideal for polio cases, 
post-operative work, urological and broncho- 
scopical suction. Have your dealer show you 
how quietly and efficiently these Gomco 
Aspirators work! 


Write today 
for 
SURGICAL MANUFACTURING CORP. 


H-51. 
834M_E. FERRY STREET BUFFALO 11, N. Y. 


LEG ULCERS 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
AS EMPLOYED in the Department of Peripheral Vascular Diseases—-New 
York Polyclinic Medical School and Hospital. 


This technique is based on a 3 point program = 


Reduce the dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION). 


Combat local infection and stimulate 
healing with thick application of 
DAXALAN in the center of the ulcer 
and surrounding areas. 
DOMEBORO TABS is listed as “BUROW’S Overcome venous insufficiency, 
rag a TABS”, on Page 376,. statis and edema by wrapping 
in the “Manual of Dermatology’”’—issued un- 
der the auspices of the National Research DOME-PASTE BANDAGE (Un- 
Council and is recommended to be used wher- na’s Boot) around the entire leg 


tty, ever Burow’s Solution is indicated. to supply compression. 
AR 


\@) DOME CHEMICALS, INC. 
109 W. 64th STREET, NEW YORK 23, N. Y. 


Makers of the Soothing, Modernized Form of Burow’s Solution 
DOMEBORO—Tablets * Powder * Packets * Ointment 


40 
» 
N 4 
FOR HEAVY DUTY 
Such as Polio Cases. . 
| a 
4 
2, 
Oy May 
Mou, 
e. 
2Up 
Tag, Dore 
Magy “rm, 
ote 
eng Poy 
‘do, 


Comparison of Postoperative 
Narcotic Needs 


Efocaine Group 
and Control Group 


MORPHINE SULFATE 


3 


Grains Control Efocaine 
Group 


Postoperative Narcotics Virtually Eliminated 


A comparison of 87 Efocaine-treated patients (14 different 
surgical procedures) with an equal number of untreated patients 
showed that Efocaine effects a remarkable reduction in 
postoperative narcotic needs.t 


CODEINE MEPERIDINE 


Control Efocaine Control Efocaine 
Grou 


Grains Group Group Group 


nts of analogous surgefy obtained fror 


E. FOUGERA & COMPANY, INC 
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-THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


EYE, EAR, NOSE and THROAT 


A combined full-time course covering an academic year (9 
months). It consists of attendance at clinics, witnessing oper- 
ations, lectures, demonstration of cases and cadaver demonstra- 
tions; operative eye, ear, nose and throat (cadaver); head 
and neck dissection (cadaver); clinical and cadaver demonstrations 
in bronchoscopy, laryngeal surgery and surgery for facial palsy; 
refraction; radiology; pathology; bacteriology; embryology; 
physiology; neuro-anatomy; anesthesia; physical medicine; 
allergy; examination of patients preoperatively and follow-up 
post-operatively in the wards and clinics. Also refresher courses 
(3 months). 


PROCTOLOGY AND 
GASTROENTEROLOGY 


A combined course comprising attendance at clinics and lectures; 
instruction in examination, diagnosis and treatment; witnessing 
operations; ward rounds, demonstration of cases; pathology; 
radiology; anatomy; operative proctology on the cadaver; at- 
tendance at departmental and general conferences. 


DERMATOLOGY AND 
SYPHILOLOGY 


A three year course, fulfilling all the requirements of the 
American Board of Dermatology and Syphilology. Also five-day 
seminars for specialists, for general practitioners, and in Derma- 
topathology. 


RADIOLOGY 


A comprehensive review of the physics and higher mathematics 
involved, film interpretation, all standard general roentgen diag- 
nostic procedures, methods of application and doses of radiation 
therapy, both x-ray and radium, standard and special fluoroscopic 
procedures. A review of dematological lesions and tumors sus- 
ceptible to roentgen therapy is given, together with methods 
and dosage calculation of treatments. Special attention is given to 
the newer diagnostic methods associated with the employment 
of contrast media, such as bronchography with Lipiodol, utero- 
salpingography, visualization of cardiac chambers, peri-renal 
insufflation and myelography. Discussions covering roentgen 
departmental management are also included; attendance at de- 
partmental and general conferences. 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 


THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


Announces continuous courses 


SURGERY—Intensive Course in Surgical Technic, Two Weeks, 
starting May 12, June 2, June 16 


Surgical Technic, Surgical Anatomy & Clinical Surgery, Four 
Weeks, starting June 2, September 8 


Surgical Anatomy & Clinical Surgery, Two Weeks, starting 
June 16, September 22 


Surgery of Colon & Rectum, One Week, starting May 12, 
June 2 


Gallbladder Surgery, Ten Hours, starting June 16 


Basic Principles in General Surgery, Two Weeks, starting 
September 8 


General Surgery, One Week, starting May 12, October 6 
Breast & Thyroid Surgery, One Week, starting June 23 
Esophageal Surgery, One Week, starting June 23 

Thoracic Surgery, One Week, starting June 2 

Fractures & Traumatic Surgery, Two Weeks, starting June 16 


GYNECOLOGY—Intensive Course, Two Weeks, starting June 16 
Vaginal Approach to Pelvic Surgery, One Week, starting 
June 9, September 22 


OBSTETRICS—Intensive Course, Two Weeks, starting June 2, 
September 29 


PEDIATRICS—Informal Clinical Course every two weeks Cerebral 
Palsy, Two Weeks, starting July 7 


MEDICINE—Electrocardiography & Heart Disease, Two Weeks, 
starting July 14 
Gastroenterology, Two Weeks, starting May 19 
Hematology, One Week, starting June 16 
Gastroscopy & Gastroenterology, One Week Advanced Course, 
June 23 


CYSTOSCOPY—Ten Day Practical Course starting May 26, 
June 9, July 7 


DERMATOLOGY—Intensive Course, 


Two Weeks, starting 
Octcber 13 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 


THE LLOYD LARYNGOSCOPE 
=== for 


INTUBATION IN INTRATRACHEAL ANAESTHESIOLOGY 
Lloyd Laryngoscope 
Cat. No. 4775 
"Tube 


Endotracheal Catheter 
Cat. No. 2548 


ba 


Eyepiece ate 
(kA magnification) 


displaced bo left 


— ~ Bicoid cartilage 


S 


Tipof endotracheal) Ramo to direct course 
tube in ramp “4 endotrea tube 


Technic: After the epiglottis has been picked up on the tip of the speculum, the lubricated endotracheal 


catheter is loaded into the ramp; the larynx is exposed and the tube pushed through the glottic chink to 
the desired depth. 


The eyes of the operator are protected against cough and throughout the intubation procedure 
uninterrupted visualization is maintained of both the glottis and the catheter. The handles contain four 
pencil type batteries in parallel series that insure long service and adequate illumination. 


ESTABLISHED IN 1900 BY REINHOLD WAPPLER 


FREDERICK J. WALLACE, President 


American (ystoscope Makers, Inc. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 
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Outside the 


3,000 year old Chinese home remedy for 
malaria has given scientists at Lederle 
Laboratories a clue to the production of a syn- 
thetic antimalarial agent which is many times 
more active than quinine. In tests with labora- 
tory animals the new drug has shown amazing 
efficiency in combating the malaria parasites, a 
Lederle spokesman said. The drug has now 
reached the clinical testing stage. 

The search for a new and better drug for 
malaria started more than five years ago, during 
World War u, when the supply of quinine was 
critically short. Quinine is derived from the 
Chinchona tree, which grows primarily in the 
Dutch East Indies and is difficult to obtain 
during war time. In addition, quinine has never 
been looked upon as the ideal agent for treating 
malaria. Lederle investigators began working 
with roots of a native Chinese plant called 
Ch’ang Shan, which the Chinese have used for 
thousands of years as an antimalarial agent. 
Since the supply of this plant was limited, a 
search was started to find a plant in this coun- 
try which contained the essential alkaloid. The 
Lederle researchers discovered that a common 
variety of the hydrangea filled the bill. Under 
the direction of Dr. J. H. Williams, director of 
Research, the chemists and biochemists broke 
down the hydrangea compound and then syn- 
thesized it. By modification of the structure, 
Dr. Williams reports, a derivative of the 
natural compound alkaloid was obtained which 
is less toxic than the natural alkaloid as found 
in the Ch’ang Shan plant. This synthetic anti- 
malarial agent is being produced, at present, in 
limited quantities for clinical study. 


a“ Eighteenth Annual Meeting of the 
American College of Chest Physicians will 
be held at the Congress Hotel, Chicago, IIIinois, 
June 5 through 8, 1952. A scientific program 
covering all recent developments in the treat- 
ment of heart and lung disease is being ar- 
ranged. The Board of Examiners of the Ameri- 
can College of Chest Physicians announces that 
the next oral and written examinations for 
Fellowship will be held in Chicago on June 5, 
1952. Candidates for Fellowship in the College 
who wish to take the examinations should con- 
tact the Executive Secretary, American College 
of Chest Physicians, 112 East Chestnut Street, 
Chicago 11, Illinois. 


N February 14, 1952, the Buffalo Surgical 
Society presented the Roswell Park Me- 
morial Medal for “outstanding surgical achieve- 
ment” to Dr. Edward D. Churchill, of Boston, 
Massachusetts. Dr. Churchill was the fifth re- 
cipient of this award. Previous recipients have 
been Dr. Allen O. Whipple (1948), Dr. Evarts 
A. Graham (1949), Dr. Dallas B. Phemister 
(1950) and Dr. Frederick A. Coller (1951). 

At the presentation ceremonies, Dr. Church- 
ill delivered the annual Roswell Park Lecture 
entitled, ““The Architectural Basis of Pulmo- 
nary Ventilation.” 


PHARMACEUTICAL and dyestuff plant 
capable of producing enough sulfa drugs 

to cure most of the infectious diseases of India 
and enough of the most popular dyes to serve 
India’s output of cloth will begin operations at 
Bulsar, India, midway between Bombay and 
the textile town of Ahmedabad next month, ac- 
cording to Atul Products Ltd. The Atul plant, 
the first Indian venture in manufacturing dye- 
stuffs and pharmaceuticals from raw materials, 
is regarded by Indian business men as the 
founding of a chemical industry for India. Atul 
is 90 per cent Indian owned, the other 10 per 
cent being invested by the American Cyanamid 
Company by invitation of the Indians who 
wanted the active interest and experienced par- 
ticipation of the American company in the 
project. “If we can help others to help them- 
selves, and thereby increase the standard of 
living by even a fraction of a per cent,”’ explains 
Mr. S. C. Moody, vice president and director of 
the American Cyanamid Company, who origi- 
nated the idea for the new undertaking in 1946, 
“‘we automatically enlarge our markets and can 
properly share some of the resulting benefits.” 


yhoo health and higher standards of liv- 
ing are among the most potent weapons in 
the fight against Communism in Southeast 
Asia and Japan, two top executives of Parke, 
Davis & Company declared at the conclusion of 
a twenty-eight-day, 25,000-mile flying business 
trip. Harry J. Loynd, president of the pharma- 
ceutical firm, and W. R. Jeeves, director of 
overseas operations, who talked to prominent 
government officials and businessmen every- 
where they went, said they had encountered “‘a 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


SPECIALISTS 


Plastic Instruments - Ear, Eye, Nose & Throat 
Lempert Set - Orthopedic - Diagnostic 


President 


L. W. MCHUGH 
Treasurer 


COCHRANE PHYSICIANS’ SUPPLIES, INC. 
133 Easr 58TH StrReET New York 22, N. Y. 


PRECISION - ENGINEERED 
SURGICAL INSTRUMENTS AND 
ORTHOPEDIC APPLIANCES 


acme 


engineering company, inc. 


P. O. BOX 2279 
GREENSBORO, NORTH CAROLINA 


WRITE TODAY FOR FREE CATALOG 


5” 
Natural or Flesh Colored 


Adhesive Cotton E-L-A-S-T-I-C Bandage 


Contara” —Banvact 


skin protecting medicated 
Write for Literature and Reprints 


MFRS. OF ELASTIC BANDAGES AND DRESSINGS 


WMedical Fabrics Tune. 


10 Mill Street Paterson 1, N. J. 


METACARPAL and THUMB FRACTURES 


NEW TREATMENT 
NOW 
AVAILABLE 


GOLDBERG METACAR- 
PAL SPLINT. A closed meth- 
od of treating all types of Met- 
acarpal Fractures including the 
Thumb. 


Write for Literature and Reprints. 


AMERICAN ORTHOPEDIC APPLIANCES 
P. O. Box 31 


Sprincrietp, Mass. 


STRYKER 
DERMATOME 


New convenience in skin graft- 
ing! Cuts grafts in 2%” strips, 
any thickness, any length, from 
any part of body. Works most 
efficiently with Stryker Skin 
Tape. Sewing not ordinarily re- 
quired. Motor and dermatome 
can be autoclaved as a unit. 
Quickly converted to bone saw. 


ORTHOPEDIC FRAME COMPANY 


Kalamazoo, Michigan 


RADIUM 
RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 


(Method of Dr. S. A. GLapstons) 

Sponge Biopsy is simple, rapid, painless, reliable. 
Sponge Biopsy facilitates diagnosis in the early curable 
stage of cancer of the cervix uteri,* rectum, oral cavity, 
skin, etc. Sponge Biopsy has received awards at the 
Scientific Exhibits of the N. Y. State Medical Society 
and the American Medical Association. 

For best results use Onkospunge No. 1 and Gladstone Sponge Bi- 
opsy Forceps, prepared and designed especially for Sponge Biopsy. 

Write for descriptive leaflet and reprints. 
* Ref. Am. J. Surg., March, 1951. 
J.A.M.A. April 21, 1951 p. 1238 


HISTOMED, INC. 
181 Lafayette Street Paterson 1, New Jersey 


BEAVER 


Makes BENT Blades 
They fit all Beaver knife handles. 


RUDOLPH BEAVER CO. 


Waltham 54, Massachusetts 


In answering advertisements please mention The American Journal of Surgery 
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growing awareness of the importance of better 
health and everything that contributes to it.” 
Loynd stressed, “‘We found enlightened think- 
ing in all countries. And, contrary to some pub- 
lished reports, we learned that America and 
Americans are still quite popular.” 


ORE and more Americans want to know 
more and more about atomic energy and 
nuclear physics and are going to school to learn 
about these subjects. This was the conclusion of 
Professor Polykarp Kusch, executive officer of 
the Physics Department of Columbia Uni- 
versity, who announced that the twentieth 
course in the field of atomic physics has been 
added to the offerings of the University for the 
coming 1951—52 Spring Session. The new course 
is Radiologic Physics and will be given in the 
School of General Studies by Dr. Edith Quimby, 
associate professor of Radiology, and Carl 
Braestrup, associate in Radiology, who is direc- 
tor of the Physics Laboratory for the New York 
City Department of Hospitals. 


—— new research grants in widely sepa- 
rated parts of the country were announced 
by the Muscular Dystrophy Associations of 
America. This brings the total of research 
projects initiated and supported by the Associa- 
tion to nine, all created within the past year, 
according to Michael E. Freelund, executive 
director. These most recent grants are to: (1) 
Dr. W. F. H. M. Mommaerts at Duke Uni- 
versity for the study of micromethods in the 
investigation of muscular metabolism. (2) Dr. 
Edmund L. Hove, at Alabama Polytechnic 
Institute, for the study of the relation of diet to 
the production and cure of muscular dystrophy 
in laboratory animals. (3) Doctors Theodore 
Winnick and Harry M. Hines at the University 
of Iowa for the study of the metabolic origin of 
carnosine and anserine and their possible 
physiologic role in muscle. 


National Paraplegia Foundation wishes 
to announce the continuation of a limited 
number of fellowships for research in spinal 
cord disease and trauma and in the complica- 
tions commonly associated with such disease or 
injury. These fellowships carry a minimum 
stipend of $3,000 per year and may be awarded 
to any candidate who has demonstrated a 
capacity for medical research and has outlined 


a program of meritorious study. The fellow- 
ships will be awarded by the Medical Advisory 
Committee and are open for award for the 
academic year 1952-1953. Application forms 
may be obtained from the chairman of the 
Medical Advisory Committee, Broad-Grace 
Arcade, Richmond, Virginia, and applications 
should be submitted to him not later than May 
I, 1952. 


EDERLE Laboratories Division of Ameri- 

can Cyanamid Company has established an 
annual $3,000 postdoctorate fellowship at the 
University of Utah, for study of the technics of 
x-ray diffraction of the structures of biologic 
compounds. It is preferred that all candidates 
be trained in x-ray crystallography. Applica- 
tions should be sent to Professor Dan Mc- 
Lachlan, Jr., Mines Building, University of 
Utah, Salt Lake City, Utah. 


INETEEN fifty-two contest in plastic and 

reconstructive surgery will be held by the 
Foundation of The American Society of Plastic 
and Reconstructive Surgery who offer awards 
and senior classifications for original contribu- 
tions in this field. (1) Junior classification: Two 
six-month scholarships in leading plastic sur- 
gery services in the United States, England and 
Italy. The contest is open to plastic surgeons in 
the specialty not longer than five years. (2) 
Senior classification: Foundation’s annual prize, 
a silver plaque, for the best essay presented at 
the Annual Meeting of The American Society 
of Plastic and Reconstructive Surgery. 

The winning essays, in both classifications, 
will appear on the program of the forthcoming 
annual meeting of the Society to be held in 
New York City, November, 1952. All entries 
must be received by the Award Committee not 
later than September 1, 1952. Further in- 
quiries should be addressed to: The Award 
Committee, c/o Jacques W. Maliniac, m.p., 
11 East 68th Street, New York 21, N. Y. 


TWO-YEAR contest to promote research 

on the so-called “toxemias of preg- 
nancy” has been announced by the American 
Committee on Maternal Welfare, Inc. The 
contest is open to students and personnel in the 
health professions who are not of higher aca- 
demic rank than instructor, or who are of junior 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


STRYKER 
TURNING 
FRAME 


A new development 
in the treatment of 
immobilized patients. 
While held firmly 
between two frames, the largest patient can be easily turned 
by the smuliest nurse. Quickly elevated from either end. Easily 
transportable from hospital to ambulance. Essential for any 
modern hospital. 


ORTHOPEDIC FRAME COMPANY 


Kalamazoo, Michigan 


Diack Contots 


Prevent Tomorrow’s Infections By 
Using Diack Controls Today. 
Diacks show you that dressings 
and gloves are sterile. 


Diack Cont 


1847 North Main Street 


ROYAL OAK, MICHIGAN 


Close-Up of 
Eye Taken 
with New 
Exakta 


Camera 


New Model with Pre-Set Diaphragm 
Control 


35-mm. EXAKTA "VX" 


Single Lens Reflex Camera for 
Parallax-Free Surgical Photography 


The Exakta, with both regular and telephoto lenses, is widely used 
in hospitals for operation room photography. Its unique through- 
the-lens viewing system assures absolutely correct “‘on the subject”’ 
photographs during every step of the operation. In addition, this 
world famous medical camera is regularly used for preliminary, 
developmental, and end result pictures of patients; for copying 
X-Rays; and for making color transparencies of injuries and lesions 
—a necessity for recording and lecturing. 


With f2.8 Zeiss Tessar ““T’’ Coated Lens with Pre- 

Set Diaphragm........ .. $269.50 
Penta-Prism Eye Level Reflex Viewfinder......... 50.00 
Microscope Adapter............. hanes 29.50 


Write Dept. 500 for free descriptive booklet ‘‘E’’ on camera and 
accessories and brochure on close-up technique with the Exakta. 


EXAKTA CAMERA CO., 46 W. 29th St., N.Y. 1,N. Y. 


Exclusive Sales and Service Organization in the 
U.S.A. for Ihagee Camera Works, Germany 


SMo 
SMITH-PETERSEN 
HIP CAPS 


Made in wide range of sizes. Made of 
18-14 chromium-nickel, corrosion resistant stainless steel. Devel- 
oped in cooperation with the Bureau of Standards, American 
Academy of Orthopedic Surgeons and Military Surgeons. 
Available through your surgical supply dealer. Send for catalog. 


300 Ft. Wayne St., Bourbon, Indiana 


% ORTHOPEDIC EQUIPMENT COMPANY 


ment and prevention of con- 
tracted anus (particularly follow- 
ing hemorrhoidectomy), as an aid 
. : in perineal dissection and repair 
following delivery. 
Sold only on prescription—at your surgical dealer or ethical pharmacy 
Adult Set sizes 1, 114, 2, 3—for stretching anal sphincter. 
Children’s Set sizes 0, 1, 114, 2—for preventing contracted anus. 


Size 3 and 4 drilled to take towel clamps—for use in perineal repair. 
Write for Literature and Reprints 


F.E. YOUNG & CO, 260 3st 73th Street 


YOUNG'S piLAToRS 
Extremely useful in the treat- 


MEN AND WOMEN 
AT LAST! THE ABSOLUTELY 


NON-ALLERGIC 
SURGEONS’ GLOVES 


Proven 100 % effective by outstanding Surgeons 
The WATSOLITE soft Vinyl-Lanolin glove is 
the only elastic glove withstanding repeated 
sterilization in strong hydrogen-peroxide. Or may 
be sterilized by conventional methods. WA TSO- 
LITE Gloves are Patented & pat. pending and 
are the Surgical gloves not containing rubber. 
Order by pfd. rubber glove size (we suggest that 
your Vinyl cloves be } size larger). Available in 
std. light; or sheer wt., Cadet style @ $1.50 per 
pair ppd. Send Ck. or MO to 


WATSOLITE COMPANY, Inc. 
R.D., Riverton, N.J. 


THE AMBUL-AIDER 


FIRST AID 
TO EARLY LOCOMOTION 
Permits post-operative locomotion © 
for above-the-knee amputees. 
Heavy tubular aluminum and 
leather with well padded is- 
chium ring. Easy adjustment to 
compensate for stump shrinkage. 


Write for literature, exclusive with. 


COSMEVO 216 Paterson St., Paterson, N. J. 


In answering advertisements please mention The American Journal of Surgery 
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rank on the hospital or other staff with which 
they are connected. Dr. Fred L. Adair, presi- 
dent of the Committee, stressed that all theses 
must be based upon original work done by the 
authors and must be submitted no later than 
January 1, 1954. First and second prizes of 
$500 and $250, respectively, will be awarded 
later in 1954 at the Sixth American Congress on 
Obstetrics & Gynecology, also sponsored by the 
American Committee on Maternal Welfare. All 
theses submitted will become the property of 
the Committee. 

Dr. Adair explained that the chief causes of 
the other two leading maternal killers, sepsis 
and hemorrhage, have been determined and 
satisfactory methods of prevention and cure are 
known. But the causes of the group of condi- 
tions called ‘“‘toxemias of pregnancy”’ are not 
yet determined. 

The American Committee on Maternal Wel- 
fare, contest sponsor, is a joint national com- 
mittee of tw enty-eight medical, hospital, public 

‘health and nursing organizations. It was 


founded in 1919 to coordinate all phases of 


health protection for mothers and _ their 


offspring. 


HE Veterans Administration Hospital, 

Lyons, New Jersey, has available resi- 
dencies in Psychiatry for a one- to three-year 
period which are fully accredited by the 
American Board of Psychiatry and Neurology. 
The training can commence at any time and 
the program consists of lectures, conferences 
and seminars under the direction of the De- 
partment of Psychiatry, New York Medical 
College, and offers intensive training, both 
intramurally and through rotation in special 
hospitals in the adjacent area. There is, in 
addition, a series of extensive guest lecturers 
as well as an Annual Institute at the hospital. 


HILDREN born today have a far better 
chance than you or your parents had of 
surviving the disease hazards of childhood and 
living to a ripe old age, according to evidence 
gathered by scientists at Lederle Laboratories. 
Many factors have contributed to the lon- 
gevity of today’s population and the increase in 
life expectancy for the adult of tomorrow. The 
majority of women today consult the family 
physician or obstetrician within the first two 
months of pregnancy and return to his office 


at regular intervals for check-ups. Earlier and 
more regular prenatal care permits detection of 
conditions which might endanger the life of 
the mother or the unborn infant, and measures 
are taken to overcome such conditions long 
before they have opportunity to wreak irrepa- 
rable damage. 

Other important factors are the use of sul- 
fonamides, aureomycin and other antibiotic 
therapy for control of infections; widespread 
use of whole blood plasma in the wake of 
hemorrhage and shock; better economic con- 
ditions; better cooperation with the doctor; 
more attention to nutritional, vitamin and 
mineral needs of the mother. 

The dramatic achievements of the past few 
decades in controlling diseases among children 
and reducing the death rate constitute one of 
the brightest chapters in the history of medicine. 

A report showed that 22,400,000 babies were 
born during the period from 1946 to 1951. At 
the same time, the infant mortality rate, in re- 
lation to population, showed a sharp drop from 
67 per cent from all causes in 1940, to about 29 
per cent in 1951. 

Burial inscriptions of ancient Rome indicate 
that the average life expectancy of that time 
was from twenty to thirty years. Today it is 
more than twice that. Every branch of medicine 
has made contributions toward making life 
longer and happier for today’s babies. 


HILDREN in the United States increased 

in number by 8,000,000 during the 
1940’s, which was the largest gain in a single 
decade in the country’s history, Metropolitan 
Life Insurance Company statisticians report. 


HE common belief that marriages increase 

in leap year—of which 1952, of course, is 
one—has been exploded as a myth. Since the 
Civil War period only twice, in 1896 and in 
1920, has the marriage rate in a leap year been 
higher than in the year immediately preceding 
and in the year following, reports Dr. Louis I. 
Dublin. Despite woman’s traditional privilege 
to propose, prospects of an increase in marriage 
frequency this year are unfavorable, Dr. Dub- 
lin continues, because the supply of available 
unmarried persons has been depleted by the 
spurt in marriages following the close of World 


War I. 


(continued on page 50) 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


SURGICAL INSTRUMENTS 
Specializing in the finest 
imported and domestic instruments. 


(Write for catalogue) 


CAMPBELL ® ASSOCIATES 
918 Race St. Cincinnati, Ohio 


SURGICAL 
INSTRUMENTS 


MANUFACTURING CO., WARSAW, IND. 
v 


FRACTURE EQUIPMENT 


Traction Apparatus, Finger Splints, 
Head Halters, Walking Heels 


Catalog Sent on Request through 
Surgical Dealers. 


RAJOWALT COMPANY 
WARSAW, INDIANA 


ANNOUNCING THE NEW 
Deodorizing 
Colostomy Protector 


Designed for patient's comfort. 
Deordorizes; saves embarrass- 
ment. No bag or cumbersome 
apparatus. Simple design; easy 
to keep clean. Refer patients or 
write for free descriptive folder 
and price list to: 


ETNA Appliance & Equipment Co., Inc., Etna, N. Y. 


Disintegrating 


ALESEN T-TUBE 


For Safer Gastrectomy 


Reduces hazard of duodenal 

stump disruption. Smoother post- 
operative convalescence. Disintegrates and 
discharged in 5 to 7 days post-operatively. 
Contains barium sulfate for x-ray purposes. 
Available at your Surgical Supply House. 


Write for Literature 


SEAL-INS LABORATORIES 
2857 East 11th Street, Los Angeles 23, Calif. 


Disintegrating INTESTO-RING 


(INTESTINAL ANASTOMOSIS RING) 


Surgeon can SEE and FEEL the progress of 
the anastomosis. Facilitates and increases 
accuracy of intestinal anastomosis. Disinte- 
grates and discharged in 40 hours post- 
operatively. Contains barium sulfate for 
x-ray purposes, Available at your Surgical 
Supply House. Write for Literature. 5 sizes 
—l4mm, 18mm, 23mm, 28mm, and 31mm. 


(All sizes are 25mm in length) 


SEAL-INS LABORATORIES — 2857 East 11th Street 
Los Angeles 23, Calif. 


THE GREEN JOURNAL 
The A Teaching Journal 


Journal 
A Medicine 


Post Graduate Medicine 


Price: $12.00 U.S.A. 
$14.00 Canada 
$15.00 Foreign 


The American Journal of Medicine, Inc. 
49 West 45th St. New York 36, N.Y. 


Colostomy and Ileostomy Patients 


find MORE convenience and LONGER 
service with 


PERRY APPLIANCES 
large variety of models and sizes 
CUPS, BAGS, PROTECTORS and 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances. 
Write for folders showing complete 
line. 


MURLE PERRY 
3803 East Lake Street 
Minneapolis 6, Minn. 


In answering advertisements please mention The American Journal of Surgery 
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EDERAL aid to medicine is no answer to 

the shortage of doctors. “‘ Finances are not 
the only problem in increasing our supply of 
doctors,” said Albert F. Wessen, Research As- 
sistant in Sociology at Yale. Mr. Wessen, who 
was recently appointed to a special internship 
in pediatrics at the Yale School of Medicine, 
said modern medicine is so complex that “mass 
instruction” is an impossibility. “In many 
ways, medical education is essentially an ap- 
prentice-type of training,” Mr. Wessen de- 
clared. ‘‘The doctors who are qualified to give 
this type of training are not easily procured,” 
he said. He stressed that a basic obstacle to 
increasing medical school enrollments lies in 
the shortage of competent teachers. Many of 
these competent men are engaged in research or 
lured by higher incomes of private practice, he 
said. Mr. Wessen explained that enrollment in 
medical schools in the past fifty years has not 
kept proportionate pace with population in- 
creases, chiefly because increased life expecta- 
tion creates more older people who require 
more medical care. “‘Reshuffling is not the 
answer nor is the establishment of additional 
medical schools,” Mr. Wessen emphasized. 
“Medical schools cost money to build and 
money to operate but most important is that 
the quality of instruction must be main- 
tained.”” Medical schools are increasing their 
enrollments to a limited degree and are trying 
solving their financial problems through in- 
creased private aid and federal research 
grants, he said, and pointed out that many 
medical schools are revising subject matter and 
teaching methods to improve medical training. 


— tenth anniversary of the first use of 
curare for relaxing muscles of patients un- 
dergoing surgery was observed (January 23rd) 
at the Queen Elizabeth Hospital, Montreal, 
Canada, where successful use of the drug was 
reported on January 23, 1942. Honored in 
ceremonies were Doctors Harold R. Griffith, 
medical superintendent and _ anesthetist-in- 
chief of the Queen Elizabeth Hospital and G. 
Enid Johnson, formerly of the hospital staff, 
who collaborated in introducing curare as an 
important aid in anesthesia. 

A plaque commemorating the historical 
medical event was presented to the hospital by 
Dr. Lewis H. Wright, associate medical director 


of E. R. Squibb & Sons, the firm which pro- 
duced the first biologically standardized curare 
preparation for medical use. Dr. Wright origi- 
nally suggested to Dr. Griffith the idea of using 
the Indian arrow poison to obtain satisfactory 
muscle relaxation in surgical patients. Par- 
ticipating in the ceremony was Dr. H. Sidney 
Newcomer, Squibb associate medical director, 
who played a leading part both in and outside 
Squibb Laboratories in winning medical ac- 
ceptance for curare drugs. 


HE National Science Foundation has an- 

nounced approval of twenty-eight research 
grants, totaling $410,000, in the field of the 
biologic sciences. This is the initial group of 
grants which will be made under the Founda- 
tion’s program for support of basic research in 
the sciences. The duration of grants in the ini- 
tial group ranges from one to five years, with 
an average length of 2.3 years. The average 
grant amounts to $6,300 per year. 


bee Armed Forces Medical Policy Council 
in the Office of the Secretary of Defense has 
announced that as of January 1, 1952, 5,478 
physicians and 2,296 dentists who registered in 
Priority 1 category under Public Law 779 have 
received commissions in the armed forces. Of 
this number, 4,476 doctors and 2,201 dentists 
have been ordered to active duty. The remain- 
ing 1,002 doctors and 95 dentists are, for the 
most part, individuals under current considera- 
tion for call to active duty or those whose call 
has been temporarily delayed because of their 
essentiality. Public Law 779, which was passed 
in September, 1940, and is sometimes called the 
“doctor draft,’ established four categories 
under which medical and dental specialists 
were required to register, and also the order of 
priority of these categories for induction pur- 
poses. Physicians and dentists registered in 
Priority 1 category are those who participated 
in an ASTP or V-12 program, or were deferred 
from service during World War 1 to attend 
school at their own expense, and who have 
served less than ninety days in the armed 
forces, Coast Guard or U. S. Public Health 
Service subsequent to the completion of their 
medical or dental education. To date the 
armed forces have not had to go beyond the 
Priority 1 category. 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies 
you will find the dealers and manufacturers listed below ready to 
serve you. For your guidance when purchasing supplies we sub- 
mit this list. 


We Specialize in Pressure Bandages 
to the Medical Profession 


Dalzoflex Elastic Adhesive Bandages, The New 
Primer Bandage (Moist), Nulast Elastic Crepe 
Bandage 


Literature upon request 


MEDICAL AIDS, INC. 
5 N. Wabash Ave. Chicago 2, Ill. 


Via 20% Dissolved Benzocaine 


A rapid control of surface pain in 
many post-surgical conditions: Hemor- 
rhoidectomies, episiotomies, amputa- 
tions, removal of tape. Also to pre- 
vent pain in rectal and other ex- 
aminations and instrumentation. Avail- 
able ‘‘Clear'’ and ‘‘With Chloro- 
phyll."’ Send for samples. 


TOPICAL ANESTHETIC 


AMERICAINE, INC., 1316 Sherman Ave., Evanston, Ill. 


CHLOROPHYLL THERAPY 
PLUS BACTERIOSTASIS 


Containing water soluble derivatives 
of Chlorophyll ‘‘a’’ and Oxyquinoline 
Benzoate. To aid normal granulation § Ramesh 
of slow healing wounds and combat LOW THEL! 
infections. Also for deodorization of 
malodorous lesions. Send for literature. 


AMERICAINE, INC. 
1316 Sherman Ave., Evanston, Ill. 


CHLOROTHELIA 


TREAT FRACTURES 
THE SIMPLE, EASY WAY 


Roger Anderson Equipment 


Normal talking and 

eating .. . for even 

edentulous patients. 
Write for technics and prices 


TOWER COMPANY, Inc. 


P. O. Box 3181 © Seattle, Washington 


me =6POTENT ANESTHESIA 
in Itching and Surface Pain 


In answering advertisements please mention The American Jour- 
nal of Surgery. 
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JUST PUBLISHED! 


2nd in the New Series, 
“Handbooks of Operative Surgery” 


GREENHILL’S 
SURGICAL 
GYNECOLOGY 


Including Important Obstetric Operations 


This new Handbook of Operative Surgery 
describes and illustrates the step-by-step 
technic of today’s approved gynecologic 
operations. Moreover, it also includes impor- 
tant obstetric operations as well as technics 
not strictly gynecologic but which the gyne- 
cologic surgeon must frequently perform. 
For example, herniotomy; appendectomy; 
surgery of the bowel, bladder and ureter. 


492 Graphic Line Illustrations on 124 Full-Page Plates 
Months of painstaking effort have gone into 
the drawing of the 492 original line drawings: 
greatest fidelity, simplicity and clarity have 
been achieved in these pictures. 

Format conforms to that of the “‘ Handbook” 
series. Pictures are always on right-hand 
pages; complete, related text always facing. 
Everything you need concerning each step of 
an operation is in one convenient place- 
no page-turning necessary. 


By J. P. Greenhill, M.D.., 
Cook County and Michael 


J 
AYA Reese Hospitals, Chicago. 350 
Vea loo pages; 492 original line illus- 
plates. $8.50, postpaid. 


The Year Book Publishers, Inc., 
200 E. Illinois St., Chicago 11, Ill. 


Please send me, postpaid, for 10 days’ free 
examination 
C] Greenhill’s Surgical Gynecology, $8.50. 
[| Information on other Handbooks of 
Operative Surgery 


Name Street 
City Zone State 


AJS-5-52 
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WYETH 
INCORPORATED 
1401 WALNUT STREET « PHILADELPHIA 2, PA. 


Announcing . 
Injection 
WY AMIN E® Sulfate 
Pressor amine with gentle, 
sure and sustained response 


Dear Doctor: 


When the coronary or surgical hypotensive patient's 
blood pressure falls, it must be supported. Injection 
Wyamine Sulfate gives the physician a new, proved aid 
which will help accomplish this objective. 


The pressor response to Wyamine is gentle, sure and 


sustained, comparable with that of ephedrine in intensity. 


WVyamine, in contrast to many presently available 


preparations, including ephedrine, is remarkably free from 
any undesired side effects. You can inject Wyamine 
without exposing your patient to the dangers of 
acceleration of the heart beat and arrhythmia; without 
fear of causing cerebral stimulation with its attendant 
restlessness and excitation. 


We feel certain you will agree that Wyamine should 
be in your bag. It is supplied in vials of 1 cc. and 
10 cc. (15 mg. Wyamine base per cc.). 


MEDICAL DEPARTMENT 
Wyeth Incorporated 


52 
Wyeth 
R 
| 
| 
| 
| 
3 
s 


The American Journal of Surgery 


ADVERTISERS INDEX 


May, 1952 


Abbott Laboratories 

Acme Engineering Co., Inc 

Americaine, Inc 

American Cystoscope Makers, Inc 
American Hospital Supply Corp 

American Orthopedic Appliances 
Baxter Laboratories 

Rudolph Beaver Co 

The Berivon Company 

The Burdick Corp 

Campbell Associates 

Chatham Pharmaceuticals, Inc 

Ciba Pharmaceutical Products, Inc... .Back Cover 
Cochrane Physicians’ Supplies, Inc 

Codman & Shurtleff, Inc 

Cook County Grad. School of Medicine... . 


Crescent Surgical Sales Co., Inc 
Cutter Laboratories 
Davis & Geck, Inc 
J. A. Deknatel & Son, Inc 
DePuy Manufacturing Co 
Desitin Chemical Co 
Eaton Laboratories, Inc 
Ethicon Suture Laboratories, Inc 
Insert Facing Page 
Etna Appliance & Equipment Co., Inc 
Exakta Camera Company 
E. Fougera & Co., Inc 
Gomco Surgical Manufacturing Co 
Histomed, Inc 
Lederle Laboratories 
Eli Lilly & Co 


Medical Fabrics Co., Inc 
Merck & Co., Inc 
V. Mueller & Co 
National Electric Instrument Co.......... 36 
N. Y. Polyclinic Medical School & Hospital. 42 
Orthopedic Equipment Co........ 
Orthopedic Frame Company 
Ortho Pharmaceutical Corp 
Insert Facing Page 
Outside the Ivory Tower 
Parke, Davis & Co 
Murle Perry 
Chas. Pfizer & Co. Inc 
George P. Pilling & Son Co 
Propper Manufacturing Co 
The Radium Emanation Corp 
Rajowalt Company 
A. H. Robins Co., Inc 
Rystan Co., Inc 
Seal-Ins Laboratories 
The Shampaine Co 
Sklar Manufacturing Co............... 
Smith & Underwood 
The Tower Co., Inc 
The Upjohn Company 
The Wander Co 
Watsolite Company, Inc 
Wilmot Castle Co 
Winthrop ‘Stearns, Inc 
Wyeth, Inc 
The Year Book Publishers, Inc 
Louis Yellin, Inc 
F. E. Young & Co 
Zimmer Manufacturing Co 


| 
34 | 
33 
-29 
38 
38 | 
37 
47 
26 
24 x 
49 
47 
41 
40 
45 
32 
51 
“4 


Whenever 
androgen 
therapy 
is required... 


METANDREN LINGUETS 


“When administered as 
buccal or sublingual tablets, 
methyltestosterone was 
approximately twice as potent 
per milligram as 
unesterified testosterone ...”* 


Liver is by-passed as with injection . . . Metandren Linguets are therapeutically 
potent because they make possible the absorption of methyltestosterone directly 
into the systemic circulation. Placed in the buccal pocket or under the tongue, they 
are absorbed efficiently. Hence the body tissues become permeated with the hormone 
before hepatic degradation can take place. Metandren Linguets are supplied in 
strengths of 5 mg. (white) and 10 mg. (yellow) both scored. 

Metandren (brand of methyltestosterone) Linguets (brand of tablets for mucosal absorption) 


PESCAMULA, F., AMD GORDAN, G. 3.5 4. CLIN, ENDOCRINOL. 10:248, 1950. 
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